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PURPOSE AND PROGRAM OF THE CANCER PREVENTION COMMITTEE 


WILLIAM £. SMITH, M.D. 
NEW YORK 


HE OCCURRENCE of cancer has been commented on since ancient times, 

and there has gradually come to be a great body of knowledge about the 
different kinds of tumors. This knowledge, together with advances in surgery 
zd allied fields, has made possible progressively better treatment. Cancer 
detection clinics and campaigns to familiarize the public with early symptoms of 
cancer are doing invaluable service in bringing people to physicians before this 
disease has advanced to an incurable stage. A great effort is under way to 
develop beneficial drugs. 

We must clearly recognize, however, that early diagnosis and improved 
methods of treatment are measures for caring for individuals in whom cancer or 
precancerous growths have already started. The question arises as to what 
measures are available or can be developed to prevent cancer from starting. 
Study of this question is the purpose of the Cancer Prevention Committee. 

But how is one to approach cancer for this purpose of prevention? One 
might begin by looking back on other types of diseases in the study of which 
problems of prevention have been solved. The infectious diseases spring to mind. 
Like the cancerous diseases, they, too, are of many different kinds and affect 
many different parts of the boay. A host of different microbes have been iden- 
tified that can invade the body and give rise to these disorders. Prevention of 
the infectious diseases has depended on preventing microbes from attacking 
human beings. Typhoid is a case in point. Fifty years ago American hospitals 
were filled with typhoid patients. Today it is difficult to find a case. This 
happy state of affairs has been brought about, not by an improvement in the 
treatment of typhoid, but by engineering and public-health procedures for clean- 
ing up water supplies that formerly conveyed to human beings the specific bacteria 
that cause typhoid. 

The example of the infectious diseases has its parallel in certain types of 
tumors caused by viruses. Breast cancer of mice has been found due to a virus 
transmitted by the mother to the young in the milk. It can be prevented by 
nursing the young on mothers free of this virus. Virus-induced cancers are at 
present known to occur only in animals, but their potential existence in human 
beings is constantly in the minds of cancer investigators. Some warts of the 
human skin are caused by viruses. 


Read at the meeting of the Board of Managers of Memorial Hospital, New York, Oct. 19, 
1948. 

Dr. Smith is Assistant Professor, Department of Industrial Medicine, New York Uni- 
versity Post-Graduate Medical School. He formerly was Associate, Sloan-Kettering Institute 
for Cancer Research, New York. 
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The nutritional diseases offer another large field for thought. The prevention 
of rickets, scurvy, or pellagra by improvement of diet has its counterpart in the 
campaign against cancer, for cancer can be produced experimentally in animals 
by certain dietary deficiencies. Further, there is very good evidence that in the 
native population of South Africa cancer of the liver follows damage to that 
organ caused by deficiencies in the diet. 

The diseases of metabolism have much to teach us. Several types of cancer 
can be elicited experimentally in animals by alteration of their endocrine balance. 
The function of certain endocrine glands is known to be profoundly affected by 
psychological factors. The effect of psychological factors on bodily function has 
been increasingly appreciated, and it is not inconceivable that psychosomatic 
medicine may bear fruit in the cancer field. 

Lastly, industrial medicine has many parallels to offer. Various chemicals 
have been found to cause disease and death in workers engaged in their production 
or in consumers who use them. The prevention of such diseases has depended 
on recognition of the noxious agents, substitution of harmless materials, or adop- 
tion of adequate safeguards in their production or use. Some of these chemical 
agents cause cancer in human beings, and much work has been and is being 
done to detect them and to protect both workers and consumers. 

A relatively small percentage of the population is intimately exposed to the 
recognized chemical carcinogens in industry, but certain more general conditions 
exist by which a high percentage of the population is exposed to potential cancer 
hazards of a chemical nature. For example, it has been shown that the ordinary 
frying pan produces chemicals capable of evoking cancer in animals when cook- 
ing oils or meats are heated at temperatures commonly used in frying. Also, 
it has been shown that tars collected from tobacco smoke can produce cancer in 
animals. Urban air pollution is another potential hazard affecting large numbers 
of persons. Several investigators have demonstrated that cancer can be elicited 
in animals by extracts of soot collected from the air of various cities. Presently 
available statistical studies indicating a relationship between cancer in the human 
lung and tobacco smoking or urban air pollution are, however, open to serious 
criticism. 

From what has been said it can be seen that a great variety of opportunities 
exist for fundamental or applied research on the prevention of cancer. It should 
be noted that all the fields touched on involve environmental factors, and, pari 
passu, that environmental factors are usually susceptible to improvement. The 
purpose of the Cancer Prevention Committee is therefore the study of environ- 
mental factors favoring the development of cancer and the study of means for 
improving such environmental conditions in the direction of cancer prevention. 
The name chosen for the committee was thus implicit in its purpose. 

I:qually implicit was the need for a group or committee effort, for it is obvious 
that no one individual could have the diversity of knowledge or even access to 
sources of information needed for study of such many-faceted problems. Let us, 
for example, consider only the matter of occupational exposure to chemicals cap- 
able of inducing cancer. A physician in a university is unlikely to know much 
about the immensely complex field of industrial technology, and a physician in 
an industrial organization is unlikely to know much about the immensely 
complex field of cancer research. And neither is apt to know the other personally 
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or to exchange information with him. Worst of all, both are physicians and 
both are attempting to cope with problems that are largely problems for statis- 
ticians, hygienists, or engineers. Furthermore, appropriate and practical control 
measures for recognized hazards can be adopted only with the guidance of man- 
agement, labor, and public health officials. The membership of the Committee is 
in fact drawn primarily from persons engaged in occupational tumor studies, and 
it is anticipated that this will continue to be so. It is not our intention to imply 
that industrial hazards contribute any large percentage of the over-all cancer cases, 
for this is almost certainly not true. Our interest in occupational tumors stems 
from the fact that they are a unique group in two respects. First, they provide 
almost the only instances in which the causes of human cancers have been clearly 
understood. Second, and as a corollary of the first point, they provide almost the 
only instances in which genuine cancer prevention can be accomplished with the 
present state of knowledge. 

We come, then, to the fact that cancer-prevention work not only involves many 
fields of medicine but also requires the skill and knowledge of people in many 
fields other than medicine. The program of the Cancer Prevention Committee 
is to bring together people with these diverse backgrounds and to enlist their 
skills in the general problem of cancer prevention. To accomplish this, we pro- 
pose to conduct a series of lectures to stimulate interest and to provide a meeting 
ground for people in diverse but pertinent fields who might not otherwise come 
to know each other or to work together. We do not intend to solicit funds. 
We do not intend to conduct campaigns in the press. We do not intend to create a 
large organization. We do propose to exchange ideas and information which we 


trust will improve our education and contribute toward comprehension of the 
problems at hand. 
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TRENDS IN CANCER MORTALITY 


—E. CUYLER HAMMOND, Sc.D. 
NEW YORK 


HE GREAT success of medical science during the last half century has brought 

with it a change in the comparative importance of different diseases. Rela- 
tively speaking, cancer is a newcomer as a leading cause of death. As recently as 
1900 cancer was in eighth place among causes of death in the United States and 
accounted for only 4% of all deaths as compared with tuberculosis, which was in 


first place with 11% of the deaths. The picture has altered during the intervening 
half century. Cancer 1s now the second cause of death in the United States (Fig. 1), 


1900 1948 
DEATH RATE PER 100,000 DEATH RATE PER 100000 
Tuberculosis | 194 Heart Diseases | 323 
{ 2 Pneumonio Fs 175 | 2 Cancer 135 


4 Heart Diseoses[ 137 4 Accidents 
5 Nephi 

6 Nephritis [es | 6 Pneumonia 

7 Accidents [7 | 7 Tuberculosis [30] 
econcer 


9 Bronchitis [45 | 9 Diabetes 26) 
10 Diphtherio [40 | 10 Arteriosclerosis [el 


Chart 1.—-Leading causes of death in the United States from 1900 to 1948. 


accounting for 14° of deaths, while tuberculosis causes but 3%. That the problem 
has grown enormously is shown by the fact that the number of cancer deaths in the 
United States in 1900 was only 41,000, compared with 197,042 in 1948, and it is 
estimated that there will be approximately 215,000 cancer deaths in the United 
States in 1951. Figure 2 shows the annual number of cancer deaths in the United 


States from 1930 through 1948, the last vear for which we have complete figyres. 
4 i gy 


We may now inquire into the reasons for the great increase in cancer deaths in 
the United States. As shown in Figure 3, cancer death rates rise rapidly with 


Dr. Hammond is Director, Statistical Research Section, American Cancer Society. 
Read at a meeting of the Cancer Prevention Committee in New York on Jan. 13, 1949. 
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NUMBER OF CANCER DEATHS 


30 1935 


Chart 2.—The number of deaths from cancer in males and in females in the United States 
from 1930 through 1948. 
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Chart 3.—Cancer death rates in males and females in the United States in 1948, according 
to age. 


AGE GROUP 


40 Yeors 
and over 


324% 


Under 


415% 408% 38.8% ‘ 20 Yeors 


POPULATION IN MILLIONS 


1910 1920 1930 1940 
YEAR 


Chart 4.—Population trends in the United States from 1900 through 1950. 
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advancing age. The cancer death rate is only 22 per 100,000 population in the age 
group 30 to 35, compared with a rate of 216 in the age group 50 to 55 and a rate 
of 860 in the age group 70 to 75. Therefore, the crude death rate depends largely 
on the proportion of the population in each age group. Of course, the total number 
of deaths (as distinguished from the death rate) depends on the size of the popula- 
tion as well as on the age distribution. 

In 1900 the total population of the United States was only 76 million; 44.4% 
were under 20 years of age, 32.2% were 20 to 39 years of age, and only 23.4% were 
40 years of age or over (Fig. 4). By 1940 the population had increased to 132 
million, and 33.3% were 40 years of age or over. The changes were due to a 
combination of three factors: (a) a decline in age-specific death rates, (b) a decline 
in the birth rate (until World War IT), and (c) immigration. These population 
trends account for a large proportion of the increase in yearly number of cancer 
deaths. 


Change as Percentage of 
1933 Cancer Deaths 


1983 1948 Increase Due to Due to 
Cancer Cancer 1933 to Total Population Other 
Group Deaths Deaths 1948 Increase Changes Factors 
55,596 90,942 35,346 36 + 28 
64,657 90,917 26,260 40 43 — 3 
Nonwhite males............. 2,990 7,002 4,012 134 32 +102 
Nonwhite females........... 5,236 8,181 2,945 a) 44 +12 
128,479 197,42 68,563 58.4 39.7 + 13.7 


The accompanying table shows the number of cancer deaths reported for the 
entire United States in 1933 and 1948 (1933 being the first year in which figures 
are available for the country as a whole). There was an increase of 68,563 (or 
53.4% ) in the annual number of cancer deaths in the 13-year period. If we apply 
the 1933 age-specific cancer death rates to the 1948 population, we find that 51,064 
(or 39.7% ) more people would have died in 1948 than in 1933 owing to population 
changes alone. In other words, a 39.7% increase is accounted for by the expansion 
and aging of the population during the 15-year period. This leaves an increase of 
13.7% (i. e., 53.4% minus 39.7% equals 13.7%) which must be due to other 
factors. These factors include (a) better diagnosis, (>) increased “popularity” of 
cancer as a diagnosis when the cause of death is uncertain, and (c) perhaps an 
actual increase in cancer incidence. At the same time, one other factor was operat- 
ing to reduce the cancer deaths, namely, improvement in treatment and cure rates. 

It is impossible to make any exact division as to the relative influence of these 
four factors in accounting for the 13.7% residual increase. However, several obser- 
vations may be made with respect to the contributions of the several race-sex groups 
to the residual increase. First, there is a decrease in cancer deaths among white 
females, and only a moderate increase among nonwhite females when population 
changes are taken into account. This is especially true for females between 


25 and 75 years of age, for whom the improvement is about 10%. Considering 
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the increased accuracy of diagnosis and the increased popularity of the use of 
“cancer” as a diagnosis, this must reflect an actual improvement in therapy. This 
improvement is, of course, less marked among nonwhite females, for whom the 
level of medical care is, in general, poorer than for white. Secondly, among males 
there is a very sizable unexplained increase in reported cancer deaths, especially 
among the nonwhite males. Considering that in males there is a large proportion 
of cancer sites which are relatively inaccessible to ready diagnosis, this probably 
reflects a marked degree of improvement in diagnosis of cancer at some sites, espe- 
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Chart 5.—Cancer death rates by site for white males in the United States from 1933 through 
1948. The rates are standardized for age on the 1940 population of the United States. 


cially cancer of the respiratory system. However, it is quite possible that part of 
the increase may represent a real change in cancer incidence, the specific reason 
for such a change being, of course, unknown. 

Now let us consider the problem in relation to the various anatomical sites in 
which cancer originates. Figures 5 and 6 show age-corrected cancer death rates 
from 1933 through 1948 for each of the most common sites of cancer in men and 
women. The standardized death rates from cancer of the stomach and cancer of 
the liver have been steadily declining, particularly among males, a fact which is 
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difficult to explain. Cancer of several sites, such as the pancreas, have increased 
somewhat, though not at an alarming rate. Death rates from cancers of most of 
the remaining sites have changed very little. The lung-bronchus category is the 
only site category of cancer which has shown a steady and tremendous increase in 
age-corrected death rates from 1933 until the present time. The category “respira- 
tory system except larynx” used in Figures 5 and 6 is essentially that of the lung 
and bronchus, since deaths from cancer of the lung or of the bronchus comprise over 
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Chart 6.—Cancer death rates by site for white females in the United States from 1933 through 
1948. The rates have been standardized for age on the 1940 population of the United States. 


90° of the deaths from cancer of the “respiratory system except larynx.” Tabula- 
tions of death from cancer of the lung and the bronchus are unfortunately not 
available before 1939. 

In 1948 in the United States, cancer of the lung and the bronchus caused 12,891 
male deaths and 3,440 female deaths, compared with some 2,000 male deaths and 
some 1,000 female deaths in 1933. Only a relatively small proportion of the increase 
can be attributed to the growth and the aging of our population, and it is hard to 
believe that it can be attributed entirely to improvement in diagnosis. 
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The increase in cancer of the lung has occurred in all sections of this country 


and in most other countries from which we have reliable statistics. Therefore, it 
may be assumed that it is due to some factor or factors operating over very wide 
areas and in very different types of communities. Furthermore, it would seem to 
be a reasonable hypothesis that there has been a corresponding increase in one or 
more of the major factors, at present unknown, which are responsible for lung 
cancer. If it is discovered that lung cancer is indeed caused by some carcinogenic 
substance or substances of widespread and increasing use in our civilization, there 
is reason to‘hope that we may be able to control the disease by eliminating the cause. 

For these reasons, it is strongly recommended that the Cancer Prevention Com- 
mittee and other groups interested in the epidemiology of cancer give high priority 
to the problem of cancer of the lung. ‘This is not to suggest that the study of cancer 
of other sites should be neglected 
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LUNG CANCER IN THE CHROMATE INDUSTRY 


FREDERICK GREGORIUS, M.D. 
NEW YORK 


[An Abstract of the Address] 


N THE past several years, the speaker, together with Dr. Willard Machle, 

carried out studies on the incidence of lung cancer in employees of chromate 
plants. These studies were carried out at the request of, and in collaboration with, 
the six major chromate-producing companies in America. 

Data were presented on deaths from lung cancer in chromate-plant workers as 
found in records made available by the plants. These figures were compared with 
data on the occurrence of lung cancer in the general population as shown in records 
of the Metropolitan Life Insurance Company. It appeared that lung cancer was 
16 to 8O times more common in workers in certain chromate plants. The existence 
of an occupational tumor hazard in chromate-producing operations seemed thus 
established, and the specific cause and appropriate measures for prevention were 
next explored. 


The production of chromates is carried out as follows: chromite ore 
(FeO CroOs) + soda ash-fused mixture-sodium chromate (NagCrO,) + sulfuric 
acid-sodium dichromate (NagCr,O;) and sodium sulfate. Plants carrying out this 
operation had a high incidence of lung cancer. Records were also available from a 
plant which received sodium dichromate in solution and processed it to get chromic 
acid (HCrO.), basic chromic sulfate Crg(SO4)3, and sulfuric acid. Workers were 
heavily exposed to these materials in the course of packaging, but no lung cancer 
was recorded from this plant. Since the latter plant handled only dichromates and 
trivalent chromates, the evidence points toward the monochromates (e. g., NasCrO,) 
as the carcinogenic material. It may be noted that chromium is in the hexavalent 
state in both the monochromates and the dichromates. Methods are being developed 
by the industry to reduce exposure of personnel to fumes and dusts, with special 
reference to the roasting processes and the handling of monochromate.' 


ABSTRACT 


OF DISCUSSION 

[Eprrortan Nore.—At the conclusion of Dr. Gregorius’ talk, excerpts were read from a 
manuscript sent to the committee by Dr. Anna M. Baetjer, assistant professor, School of Hygiene 
and Public Health, The Johns Hopkins University. Dr. Baetjer’s paper contained an extensive 
review of the German literature and an analysis of the 36 cases there reported of lung cancer in 
chromate workers. Experimental attempts to produce cancer of the lung in various animals 
exposed to chromate dusts have thus far given negative results. Dr. Baetjer is now carrying out 
inhalation studies along this line, using mice. 


Address presented at a meeting of the Cancer Prevention Committee in New York, on 
March 9, 1949. 


1. A report of the work described has been published elsewhere (Machle, W., and 
Gregorius, F.: Pub. Health Rep. 63:1114 [Aug. 27] 1948). 
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Dr. Arthur Vorwald, director of the Saranac Laboratories, Saranac Lake, N. Y., advised by 
letter that no tumors had appeared in rabbits exposed there to inhalation of chromate dusts.] 


Mr. H. G. M. Fiscuer, New York: Lung cancer might be more common in chromate 
workers, but this does not mean necessarily that chromates are the cause of the trouble. What 
other materials are present in the ores? 


[Eprrorra. Notre.—Dr. Willard Machle subsequently advised by letter that chromate ores 
do not contain arsenic or radioactive materials. | 


Mr. L. R. Hayes, New York: Chromate sprays are used as paints, especially for airplanes. 
Inhalation exposures of personnel are heavy in this operation. The use of chromates for this 
purpose came in only during the war; hence sufficient time has not elapsed to tell whether a 
carcinogenic hazard exists in this work. Exposure may also be heavy in chromium-plating 
operations, and a study of men so engaged might provide more definitive information, as this 
type of work has been in practice for many years. In addition, hexavalent chromates are 
employed as catalysts for certain purposes. 

[EpirortaL Note.—It was agreed that studies of men engaged in these various types of 
processes might provide evidence as to whether chromates per se present occupational tumor 
hazards. | 

Dr. Henry CromweLit, New York: The considerable number of lung cancer deaths already 
reported in connection with chromate-producing work implies that additional cases are to be 
expected and that such cases might be recognized at a treatable stage by periodic examination 
of exposed personnel. The cytological study of sputum is an available screening procedure 
for early diagnosis of lung cancer among employees exposed to a recognized hazard. 

[Eprrorta, Nore.—As a result of this discussion, it was decided to assemble information on 
(1) sources of exposure to chromates other than in the processing of ores and (2) screening 
methods for early diagnosis of lung cancer in groups where such exposures occur. These topics 
have been considered in subsequent lectures in this series by Mr. Dankman and Dr. Cromwell.] 
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USE OF LIFE INSURANCE COMPANY RECORDS 
FOR CANCER STUDIES 


E. A. LEW, A.M., F.S.A. 
NEW YORK 


{An Abstract of the Address] 


Hl SPEAKER took up in turn (1) death-claim records, (2) records kept 

for medicoactuarial studies, (3) disability-claim records, (4) hospitalization 
and surgical-claim records, and (5) records of periodic health examinations. He 
emphasized that these various records had been prepared for special purposes and 
yielded only limited information about cancer as a by-product. 

Generally speaking, from the death-claim records and the records maintained 
to show the insurance in force by age, sex, and race, it is possible to compute 
cancer death rates by age, sex, and race for various classes of insured lives. Mr. 
Lew called attention to the Metropolitan Life Insurance Company's publications 
entitled “Twenty-Five Years of Health Progress” and “Health Progress 1936- 
1945,” which present cancer mortality rates among weekly-premium industrial 
policyholders from 1911 through 1945 by age, sex, and race for the following sites: 
digestive organs, female genital organs, breast, buccal cavity, skin, lungs and 
pleura, bladder, prostate, and other unspecified organs. Such death rates have 
been routinely compiled and kept up-to-date in the Metropolitan’s Statistical 
Divison. 

The death-claim and in force records for the principal types of insurance can 
sometimes also be used to calculate cancer death rates by industry or occupation. 

The records for group life insurance (i. e., insurance issued essentially to 
groups of employees with the cooperation of, and contributions from, the 
employer) produce cancer death rates for all employees actively at work in par- 
ticular industries. It should be noted that the cancer death rate for all employees 
actively at work in an industry may not be significantly higher than average, and 
yet there may be processes in that industry employing relatively small numbers of 
men which are associated with very high cancer death rates. Cancer death rates 
derived from the experience under group life insurance probably understate the 
true cancer death rates to some extent, because under the usual operation of 
group insurance the employees who leave employment on account of poor health 
are automatically excluded from the experience after a specified period of time 
has elapsed since termination of their employment. 

Table 1 shows the mortality from cancer for a number of industries with 
probably higher-than-average cancer death rates compiled from an intercompany 


Mr. Lew is Associate Actuary, Metropolitan Life Insurance Company. 


Address presented at a meeting of the Cancer Prevention Committee in New York on 
May 18, 1949. 
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experience under group life-insurance policies covering the period 1927 to 1934. 
Among the industrial groups with significantly higher-than-average cancer death 
rates were (1) felt-hat makers, (2) tube-, rod-, and pipe-mill employees, (3) 
paper-manufacture employees other than employees of pulp mills and makers of 
peper boxes, (4) hotel and restaurant workers, (3) shoe and light-leather-goods 
producers and (6) employees of electric and street railways. 

The records for industrial life insurance (i. e., insurance issued to individuals 
in small amounts on which the premiums are payable weekly or monthly, usually 
collected at the home of the insured) can be used to compile cancer death rates 
according to the occupation of the insured at the time his policy was issued. It is 
usually possible to tell in what occupation the policyholder was employed at the 


TaBLe 1.—Cancer Mortality by Occupation; Combined Group Mortality Experience 1927-1934: 
Industries with Probably Higher-Than-Average Mortality from Cancer 


Ratio of Actual 
Deaths from Cancer 
to Expected Deaths 
Measured by Group 
Deaths Clerical Experience, 
from Mortality Ratio 
Industry Cancer + Probable Error 
Felt-hat factories os 52% + 10.2 
Paper manufacturers, exclusive of makers of paper boxes, pulp*..... 
Electric and street R. R. (Pop. over 500,000). ........... 
Sugar factories and refining 
Bleaching, dyeing, printing, and finishing 
Cigars and tobacco 
Clothing, exclusive of felt-hat makers and furriers 
Warehouses and cold storage 


10.9 
5.3 
5.8 
6.3 
44 
9.7 
6.9 

10.3 
5.5 

11.0 
84 
66 


Laundries, including dry cleaning establishments...... 
Gias works 

General chemical mfg. 

Printing, bookbinding, and publishing 


6.6 


3.0 


= 
= 
= 
= 
= 
= 
= 
= 
= 
= 


* This specifically excludes employees in paper and ground-wood pulp mills, sulfite-soda pulp mills, 
paper-box manufacturing. It includes all other paper manutacturing. 
time of death. A large proportion of the adult males insured under industrial 
life-insurance policies are employed in industry. 

Tables 2 and 3 show the mortality from cancer of the lungs and from cancer 
of the bladder, respectively, for a number of occupations with probably higher- 
than-average death rates from cancer of these sites derived from the Metropoli- 
tan’s 1937-1939 experience among white males insured under weekly-premium 
industrial policies. Among the occupational groups with apparently higher-than- 
average death rates from cancer of the lungs were (1) plumbers, steam fitters, 
and gas fitters, (2) welders, (3) tailors and other clothing workers, (4) painters 
and varnishers, and (5) miners other than coal miners. Among the groups with 
apparently higher-than-average death rates from cancer of the bladder were (1) 
tailors and other clothing workers, (2) mechanics, (3) butchers and meat cutters, 
(4) electricians, and (5) motormen, conductors, and guards on street and inter- 
urban railways. 
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hite Male Wage Earners Insured Under Industria? 


Policies in the Metropolitan Life Insurance Company 1937-1939: Occupations with 


Probably Higher-Than-Average 


Occupational Group 
All wage earners 
Blacksmiths 
Brick and stone masons* 


Cooks—hotel and 
Coppersmiths, tinsmiths, ete.*—not roofers........ 
Engravers (metal) and photoengravers............ 
Laundry workers (except laborers) 
Mail carriers 


Miners (underground, excluding coal miners) 
Painters and varnishers—house, shop, ete 
Plasterers 


Plumbers, steamfitters, and gasfitters* 
Slaughter and packing-house operatives 
Tannery operatives ................. 
Tailors and other clothing workers 
Traveling salesmen 
Welders" 


follows: 
Brick and stone masons............. 
Cooks—hotel and restaurant 


Coppersmiths, tinsmiths, ete.—not roofers 


Plumbers, steam fitters, and gas fit 
Roofers and slaters 
Welders 


Death Rates from Cancer of the Lungs 


Deaths from Cancer of Lungs 


Percentage 

Percentage Relative 

Deaths Relative to Deaths 

Deaths from All to Deaths from All 

from All Forms of from All Forms of 

Causes Cancer Number Causes Cancer 

112,991 13,858 1,682 1.5 12.1 
508 75 ll 2.2 14.7 
722 124 i8 2.5 14.5 
345 48 8 2.3 16.7 
4 61 9 2.2 14.8 
M 5 5 6.0 33.3 
222 27 5 2.3 18.5 
242 41 7 29 V1 
222 20 6 2.7 30.0 
2,821 366 62 2.2 16.9 
199 31 5 2.6 16.1 
1,178 16 29 2.5 18.6 
225 31 5 2.2 16.1 
279 41 7 2.5 71 
336 64 ¥ 2.7 14.1 
227 33 5 2.2 15.2 
164 228 37 2.4 16.2 
374 46 10 2.7 21.7 
216 “4 7 3.2 29.2 


*In these occupations the mortality from all forms of cancer was somewhat higher than average as 


155% of average 
123% of average 
126% of average 


ters 


Taste 3,—Mortality Experience Among White Male Wage Earners Insured Under Industrial 
Policies in Metropolitan Life Insurance Company 1937-1939: Occupations with 


Probably Higher-Than-Average 


Occupational Group 
Auto and garage 
Butchers and meat cutters........ 


Electricians 


Furniture and other woodworking factory opera- 


Motormen, conductors, and guards—street and 

Railway enginemen and trainmen 
Tailors and other clothing workers 
Waiters* 


*In these occupations the mortality from all 
follows: 


Furniture and other woodworking factory operatives.......... 
Mechanics, excluding auto mechanics 


Waiters 


Death Rate from Cancer of the Bladder 


Deaths from Cancer of Bladder 


Percentage 
Percentage Relative 
Deaths Relative to Deaths 
Deaths from All to Deaths from All 
from All Forms of from All Forms of 
Causes Cancer Number Causes Cancer 
13,858 680 0.6 4.9 
157 14 11 8.9 
673 67 7 1.0 10.4 
762 85 9 12 10.6 
809 97 9 11 9.3 


499 67 6 1.2 9.0 
SM 104 7 0.9 6.7 
82 5 0.9 6.1 
3,617 34 0.9 8.8 
1,4 228 2 14 9.6 
44° 3 5 11 94 


forms of cancer was somewhat higher than average as 


130% of average 
109% of average 
124% of average 
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Special medicoactuarial records maintained by the larger companies on ordi- 
nary life insurance (i. €., insurance issued to individuals in amounts of $1,000 
or more) lend themselves most readily to the computation of cancer death rates 
according to occupation of the insured at the time the policy was issued. Informa- 
tion is generally available as to the occupation of the insured at the time of death. 
Only a relatively small proportion of ordinary life-insurance policyholders are 
employed in industry. However, on applications for ordinary life insurance con- 
siderable data are customarily obtained regarding certain characteristics of the 
insured, such as his height and weight, blood pressure, medical impairments, and 
personal medical history, family history, habits with regard to consumption of 
alcohol, etc. It is possible to investigate the effect of each of these characteristics 


TaBLe 4.—Cancer Mortality by Occupation; Persons in Upper Economic Levels (Insured Under 
Policies for $5,000 or More)—Special Study (1909-1930): Occupations with 
Probably Higher-Than-Average Death Rates from Cancer 


Ratio of Actual 
Deaths from Cancer 
to Expected Deaths 
Deaths Measured by Aver- 
from age, Mortality Ratio 
Occupational Group Cancer +> Probable Error 


Clothing manufacturers, proprietors and general officials 18 
Proprietors and general officials in printing and publishing 
Proprietors and officials in nonhazardous manufacturing 

Brokers, commission men, officials, and managers of banks....... 
Retail dealers in shoes and clothing 

Department and dry-goods store operators 

Retail dealers in furniture and hardware 

Clerks, floorwalkers, salespeople, ete 

Real-estate agents 

College presidents, professors, and teachers 


Persons professionally and semiprofessionally employed in occupations 
exposed to certain moral hazards 


on cancer mortality anda thus form some crude judgments as to the relative weight 
of occupation as contrasted with some of the above-mentioned factors. 

Table 4 shows mortality from cancer in several occupations in the upper eco- 
nomic levels, based on the Metropolitan’s ordinary insurance experience during 
the years 1909 to 1930 among persons insured for $5,000 or more. This table 
brings out that even among business people (manufacturers, proprietors, brokers, 
retail dealers in various lines) and the professions (teachers, lawyers, and persons 
of semiprofessional pursuits) there are apparently wide variations in cancer mor- 
tality. Table 5 shows the mortality from cancer in a broader range of occupa- 
tions among persons insured under ordinary policies. This table is based on 
the findings of two intercompany investigations conducted by the Committee on 
Mortality of the Actuarial Society of America and the Association of Life Insur- 
ance Medical Directors, from the special medicoactuarial records referred to above. 
In these investigations of occupational mortality, all cases presenting characteris- 
tics which by themselves might have affected the experience were eliminated. The 
findings in these investigations, therefore, reflect much more accurately the effect 
of occupation on cancer mortality than do the studies of the experience under 
group or industrial life insurance; in the case of the latter it is not feasible to 
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eliminate from the experience individuals with nonoccupational characteristics 
likely to affect cancer mortality. 

Mr. Lew referred to material he had distributed at the 1949 National Cancer 
Conference at Memphis! for other illustrations of findings regarding cancer mor- 
tality in investigations carried out by the Committee on Mortality of the Actuarial 
Society of America (now the Society of Actuaries) and the Association of Life 
Insurance Medical Directors. He stated that in the future such studies will be 
conducted by the Committee on Mortality under Ordinary Insurances and Annui- 
ties of the Society of Actuaries. 


Tasie 5.—Cancer Mortality by Occupation; Persons Insured Under Ordinary Policies—S pecial 


Studies: Occupations with Probably Higher-Than-Average Death Rates from Cancer 


Ratio of Actual 
Deaths from Cancer 
to Expected Deaths 


Deaths Measured hy Aver- Period 
from age, Mortality Ratio Covered 
Occupational Group Cancer + Probable Error by Study 
Waiters in hotels, restaurants, and clubs............ 4 125% + 22 1915-1927 
Waiters in hotels, restaurants, and clubs (male, no 
Cooks, hotel, restaurant, and domestic............... 13 1% +25 1915-1927 
Cooks in hotels, restaurants, and clubs............... 23 i238 +17 1925-1936 
10 200 +42 1925-1936 
Hotel keepers, etc. (not at 78 1% +13 1915-1927 
Guards, watchmen, and doorkeepers, exclusive of 
House painters and varnishers..................-.00.- 31 173 +21 1915-1927 
Furnacemen and puddlers in iron and steel works.. 11 72 +35 1915-1927 
Semiskilled operatives in clothing manufacture 
Spinners, weavers, and winders in cotton mills...... 22 65 +23 1925-1936 
Enlisted men (Army, Navy, Marine Corps).......... 12 wo 0+ BI 1925-1936 
Laborers in nonhazardous occupations............... 1s 1390 + 28 1925-1936 
Section and track foremen on railroads,............ ll 47 0 49 1915-1927 
Proprietors, ftoremen, and semiskilled workers in 
production of nonaleoholic beverages.............. 1915-1927 
Junk and rag dealers... den Is 1736 1915-1927 


Mr. Lew went on to discuss disability-claim records of life-insurance companies 
as a means of determining the survival and recovery rates among persons insured 
under ordinary life-insurance policies who submit disability claims on account of 
cancer. It may be noted that disability-claim records usually contain more 
detailed information as to the site and the type of cancer than do death-claim 
records. lurchermore, persons insured under ordinary life-insurance policies who 
submit disability claims on account of cancer can as a rule be traced after recovery 
to determine the rate of recurrence of cancer. 

Hospitalization and surgical-claim records could in many cases be used for 
much the same purposes as disability-claim records. However, very much larger 


1. Copies of “Notes on Cancer Mortality Among Insured Lives” by Mr. Lew are available 


in the files of the Cancer Prevention Committee. These notes deal with the sources of informa- 
tion regarding cancer mortality among insured lives, with the more important findings on cancer 
mortality drawn from the investigations of insured lives. 
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numbers of persons are currently covered under hospitalization and surgical insur- 
ance than under disability-income benefits issued with ordinary life-insurance 
policies. For this reason, group hospitalization and surgical-claim records could 
also be used to determine the approximate incidence of various forms of cancer 
in the general population and in particular industries. 

The records of periodic health examinations have a potential value for those 
investigating the natural development of cancer in its preclinical stages. The 
cardiovascular findings in such examinations of Metropolitan employees are being 
studied with a view of determining some of the symptom patterns characteristic 
of the development of cardiovascular-renal diseases. 

Mr. Lew concluded by emphasizing that life-insurance-company records can 
at best provide only gross clues regarding the factors associated with cancer. He 
indicated that in studies of the environmental factors from group-insurance records 
it would be necessary to approach the employers first and then the life-insurance 
companies involved. For other studies, the most appropriate agencies to approach 
would be the Committee on Mortality under Ordinary Insurances and Annuities 
of the Society of Actuaries and the Committee on Mortality of the Association 
of Life Insurance Medical Directors. 


ABSTRACT 
Dr. CuyLer HamMonp, New York: Mr. Lew finds a high cancer rate for employees of 
felt-hat factories. Mercury poisoning is known to be a hazard in this industry, but there is no 
evidence to indicate that mercury is a carcinogen. This industry is confined to a relatively small 
area in Connecticut, and genetic factors in the population at risk may be involved. 


OF 


DISCUSSION 


Mr. Lew: The composition and habits of the group involved must also be taken into 
account in any effort to test for some exogenous carcinogenic influence. Thus, life insurance 
experience shows that a high cancer rate is associated with obesity and that tailors as a group 
tend to be overweight. Therefore, one may postulate that the high cancer rate among tailors 
could be associated with obesity rather than with some chemical carcinogen in their environment. 

Dr. W. C. Hueper, Bethesda, Md.: I am interested in the data showing an unusually high 
incidence of cancer in tube-, rod-, and pipe-mill workers and in metal grinders. These men are 
exposed not only to metals but also to cutting oils. Do you know what types of cancer were 
represented ? 

Mr. Lew: I do not have any information as to the sites of cancer in these groups. I 
believe that the detail records for the studies in question have been destroyed. A common 
difficulty in the statistical study of specialized groups from the records of insured lives is that 
despite the large numbers of individuals insured relatively small numbers are left when the 
data are broken down to select the deaths from a particular disease among a particular class of 
industrial workers. This follows inevitably from the fact that the number of individuals actually 
engaged in a specialized industrial process tends to be small. 

[Eprrorra, Note.—Two recommendations were agreed on as desirable for improving the 
value of insurance records for occupational tumor studies: (1) pooling of experience from a 
number of carriers, to increase the size of the sample available for analysis; (2) cooperation 
of carriers and industrial organizations in maintaining group-insurance records in a manner 
distinguishing between white-collar and plant personnel. This should aid in detecting potential 
occupational tumor hazards that could be statistically unrecognizable in data including large 
clerical or sales staffs unexposed to materials handled in actual manufacture. | 
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OCCUPATIONAL CANCER HAZARDS IN 
AMERICAN INDUSTRIES 


W. C. HUEPER, M.D. 
BETHESDA, MD. 


M' JDIERN industry has brought along a considerable number and variety of 
carcinogenic agents and, no doubt, will bring ever new ones as it develops 
new methods of production and new products and applies established methods and 
agents to new purposes. If we look at the long and ever-growing list of known 
and suspected occupational carcinogenic agents, if we contemplate their widespread 
existence as industrial wastes contaminating air,' water, and soil of the waste- 
disposal areas of industries, if we consider their presence in many products of daily 
consumption, we have the general spectrum of the cancer hazards which originate 
from our modern industrial development. Control measures must be based on the 
realization of this wide potential scope of carcinogenic contacts. They must con- 
cern not only workers engaged in the production or the use of carcinogenic agents 
but also the population living in the environment of plants with carcinogenic 
hazards, as well as the general public.? It is well to remember that experience with 
occupational cancer has demonstrated that, given a carcinogenic agent and proper 
conditions of exposure, the occurrence of cancer among the exposed individuals is 
merely a question of time. The incidence rate and the length of the latent period 
depend mainly on the relative potency of the carcinogenic agent present and the 
intensity of the exposure. The lack of adequate epidemiologic studies and the 
usually long latent period of exogenous cancer often obscure the appreciation of 
causal relations between occupational factors and cancer. 

A few illustrations as to the distribution of exogenous carcinogenic hazards of 
industrial origin may be appropriate. For instance, men engaged in the mining and 
smelting of copper, zinc, and silver ores are exposed to arsenicals. The makers and 
users of arsenical pesticides that are employed in the form of sprays or dusts suffer a 
similar exposure, as do patients who receive arsenical medication. Beyond these 
rather narrow circles of producers and consumers of arsenicals stands that appre- 
ciable part of the general population that comes in direct or indirect contact with 
arsenicals released into the atmosphere with smelter flue dusts or as a result of 


From the National Cancer Institute. 
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large-scale dusting of orchards and cotton fields or from the use of sprays in truck 
gardens. Arsenicals may enter the human body in drinking water that passed as 
rain water through arsenic-containing slag heaps of smelters. The consumption 
of fruits, fruit juices, and wines contaminated with arsenical insecticides affords 
another source. 

In the field of organic chemistry we meet with bladder cancers among pro- 
ducers and handlers of certain aromatic amines, and find that some of these amines 
are used in the manufacture of pharmaceuticals and that their derivatives are 
employed as flotation agents in the mining industry and as antioxidants in the 
manufacture of rubber. Finally, dust and fumes from aromatic-amine operations 
that have been improperly conducted as to exhaust ventilation may endanger not 
only workers in adjacent operations but also the population living in the fume zone 
of the plant. A similar environmental contact with vaporized aromatic amines may 
result from the burning of emptied containers on open lots within populated areas. 

Carcinogenic soot or tar fumes cause cancer of the lungs and skin not only in 
stokers of coke ovens but also in makers of products for which heated tar and 
asphalt are used, for example tar paper and asphalt shingles. The possibility must 
be considered that carcinogenic hydrocarbons of industrial origin may cover as a 
film the extremely small particles of flue dust and exhausts of petroleum-cracking 
units. The question has been raised whether a similar hazard exists in concrete 
factories in which soot-producing diesel engines are used. Carcinogenic soot may 
also be released into the atmosphere during the manufacture and industrial use of 
carbon black obtained from oil residues or natural gas or from the burning of waste 
oils near refineries, causing an occupational and environmental hazard. Carcino- 
genic oil and tar dusts from oiled or tarred roads present a potential hazard, involv- 
ing the general population. Similar considerations apply to other carcinogens, 
such as metallic and radioactive ores. 

The recognition of carcinogenic agents and exposures is a prerequisite to a 
rational and intelligent occupational cancer control, Epidemiologic surveys of plant 
populations are very important in this respect. Exogenous occupational carcinogens 
not only excessively increase the cancer incidence rate of one particular organ but 
may elevate the total cancer incidence rate and primary cancer multiplicity. Like- 
wise, not only workers exposed to aromatic amines show a high liability to bladder 
cancer, but also workers in gas plants. Thus, specific cancer sites are not neces- 
sarily indicative of any particular type of carcinogenic agent. Several agents may 
exert synergistic action when acting simultaneously or successively, or may 
independently produce cancer at a certain site. 

It may be worth while mentioning here that leukemia may result from low- 
level, prolonged, and diffuse exposure to x-rays, radioactive agents, or benzol. 
Nasal sinus cancers have been observed in men exposed to a volatile nickel com- 
pound (nickel carbonyl) in the course of nickel refining. Lung cancers have been 
observed in chromate workers. The use of metals in abrasives and as catalysts in 
the organic chemical and the petroleum industries as well as the production of metal 
dusts and mists or vapors in welding, spraying, and polishing operations and in the 
production of alloys from metal powders may greatly extend the potential scope of 
occupational metal cancers and may introduce occupational cancer hazards where 
these are not readily suspected. 
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One of the most important attributes of many exogenous carcinogens is their 
ambivalent properties ; i.e., depending on the intensity of action or the dose, they 
may produce manifestations either in the degenerative, necrotizing, aplasiogenic 
range or in the hyperplastic, canceroid, leukemoid, cancerous range. In studying 
a worker population for the presence of a carcinogenic agent, a wide range of 
abnormal symptoms may be noted representing a diagnostically significant syn- 
drome which I have termed the environmental-carcinogen pattern. Thus, an 
individual who develops an occupational carcinoma may exhibit not only various 
types of proliferative, precancerous reactions but, preceding or accompanying these 
hyperplastic reactions, manifestations which are of the degenerative, atrophic, 
necrotizing type. Likewise, various members of a worker population exposed to 
the same carcinogenic agent at different dose levels may display abnormal reactions 
representing the entire scale of the environmental-carcinogen pattern. Thus, in a 
benzol operation some workers may suffer from aplastic anemia, others from 
moderate anemia and leucopenia, a third group may display hyperleucocytosis and 
polyeythemia, while still others may have leukemoid and leukemic reactions. A 
similar hematic syndrome may be seen in persons exposed to x-rays. Whenever 
a plant physician observes even parts of such environmental-cancer patterns, he 
should become alerted to the possibility of a carcinogenic hazard in the operation 
in which the affected workers are employed. 

Other important clues in this respect may be obtained from the demonstration 
of excessive incidence of cancer in special groups of workers and also from shifts 
of the sex ratio of cancer incidence. For instance, the male-female ratio of lung 
cancer incidence is approximately 5:1. Merewether recently reported 31 cancers 
of the lung associated with asbestosis in a series of 235 cases of asbestosis. There 
was not only an excessive lung cancer incidence in this group (13.2%), but the 
male-to-female sex ratio of the cancer cases stood at 2:1. 

The histologic type of cancer is as a rule of no significance as a clue concerning 
an occupational or a nonoceupational origin. However, in the case of lung cancers 
it appears as if an increasing preponderance of squamous cell and anaplastic 
cancers over adenocarcinomas favors an occupational or exogenous origin or per- 
haps more exactly reflects the action of a respiratory carcinogen. Thus, shifts in 
the ratio of squamous cell cancers to adenocarcinomas of the lung may have an 
etiologic significance and may indicate not only that an occupational carcinogen 
is present in a particular operation but that the injurious agent occurs in the form 
of a gas, vapor, mist, dust, or fume. It is not likely, on the other hand, that the 
inhalation of dust or mists might elicit cancers in the nasal sinuses, because the 
narrow passages leading to these cavities would prevent matter of relatively large 
particle size penetrating into these cavities. However, gases, vapors, fumes, and 
colloidal dust of carcinogenic property might enter the nasal sinuses. 

It is obvious not only that the various types of information mentioned are 
essential for the discovery of an occupational cancer hazard and for the identifi- 
cation of the causative agent but that they are of utmost importance for the 
subsequent development of effective preventive and precautionary measures. The 
acquisition of these data thus forms a part of any sound control program and in 
fact represents the foundation of it. 
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While it is not possible to discuss here the full scale of control measures that 
might or should be applied in the numerous and different carcinogenic operations, 
it may be advantageous to present general directives and a few specially important 
considerations. 

Since we do not know the minimal effective dose of any of the many occupa- 
tional carcinogens, it seems obvious that they should be completely eliminated 
wherever that is practical. This can be done by using or producing suitable non- 
carcinogenic substitutes. It is usually feasible without creating serious production 
difficulties to replace benzol by other organic solvents having similar effectiveness. 
In the case of the highly hazardous beta-naphthylamine it is possible to eliminate 
the hazard by starting with a sulfonated beta-naphthol which is later aminated and 
which in a sulfonated form is not carcinogenic. A closed system of production in 
which all hazardous phases are carried out is another effective method of elimi- 
nating cancer hazards in industry. Wherever bulky material is handled, the adoption 
of a closed system of production may be difficult. Then other means must be found 
to eliminate or considerably reduce the carcinogenic hazard. The goal may some- 
times be obtained by changing from a dry method having a dust hazard to a wet 
method. Good housekeeping in plants and personal hygiene of the workers are 
other ways to reduce hazards. Good exhaust ventilation is essential wherever dust, 
fume, vapor, mist, or gas hazards exist. However, care should be taken that the 
carcinogenic material is removed from the exhaust air before the wastes are 
released into the atmosphere and that none of such wastes are blown into adjacent 
working places and living quarters. Many of the more recently constructed indus- 
trial plants are built in such a way that the machinery stands either free or in an 


open-air shelter, so that any injurious gases, fumes, or vapors may be readily 


dispersed into the surrounding atmosphere and thereby become harmless through 
dilution. 


While such a system may be suitable for some carcinogenic hazards, it seems 
to be unsuitable for others, especially for those which are due to agents that are 
not readily decomposed but accumulate on the ground and in the water and thus 
may gradually reach dangerous concentrations. 

In instances in which the carcinogenic factor represents only a very small 
portion of the entire product, as in tar, pitch, petroleum derivatives, and similar 
products, an attempt should be made to develop either production methods through 
which the production of carcinogenic contaminants is avoided, or, when this is not 
possible, to remove or destroy the carcinogenic portion in the hazardous product. 
Until such measures have been developed other procedures are being utilized. In 
the case of carcinogenic oils or tars, these procedures consist in diluting the oil or 
tar with noncarcinogenic material so that the carcinogenic potency is lost or reduced 
to such a low degree that any potential cancer resulting from prolonged and repeated 
contact with such products has a latent period surpassing the average life span 
of man. 

While such engineering and technical measures are of utmost importance in 
the control of occupational cancer, the intelligent and ready cooperation of the 
workers in observing additional precautionary measures when handling carcino- 
genic material should be obtained. Unless the handlers are informed of the hazards 
connected with their work, they cannot be expected to follow rules and regulations 
issued by management. Only when they know and realize the potential risks which 
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carelessness may entail, can they be expected to cooperate intelligently. It seems 
only fair to industrial users and the general public that a reasonable amount of 
information about the existence and types of occupational carcinogens is made 


available to them, so that such hazards cannot be spread or sustained any longer 
by sheer ignorance of such matters. This does not imply that such information 
has to make headlines in newspapers, but in a quiet way, preferably through trade 
circles, pertinent data on recognized, suspected, and potential carcinogenic agents 
should be distributed, so that the necessary technical and commercial adjustment 


processes can be initiated and carried out in an orderly fashion without causing 
any serious disruptions in the industrial, economic, and social pattern. 

Without any doubt, a great deal of educational work has to be done in medical 
circles so that the members of the medical profession become aware of the existence 
of occupational cancer hazards and learn to discover and evaluate properly pre- 
cancerous conditions and thereby aid industrial management in controlling occu- 
pational canceration effectively from a medical standpoint. While medical efforts 
are not likely to reduce in any fundamental fashion existing cancerigenic conditions 
in industrial plants, they can contribute definitely in alleviating the prognosis of 
the unfortunate victims. 

While much evidently remains to be done in controlling occupational cancer 
hazards, | do not believe that mankind will succeed in eliminating them completely. 
As little as this result was obtained in connection with contagious diseases, all of 
which to some degree are still with us, so will our best efforts fail of entirely 
eradicating occupational cancers. These will remain with us as manifestations of 
our self-created modern industrial environment from which we are unable to escape 
and which we can modify only within certain limits. Though cancer is one of the 
risks of living, we doubtless shall succeed in reducing these risks to a considerable 
degree, particularly where they are excessive, for occupational-industrial reasons. 

(The two works referred to in Footnotes 1 and 2 are available at a cost of $1 and of 


20 cents, respectively, from the Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C.) 


ABSTRACT OF DISCUSSION 

The question was raised as to the feasibility of avoiding the betanaphthylamine hazard by 
sulfonation. Dr. Hueper stated that the use of sulfonated beta-naphthol as a starting material 
is a process developed in Switzerland.’ It has not as yet been employed in the United States. 
Dr. Hueper also stated that he had noted the use of alpha-naphthylamine in the preparation of 
pharmaceuticals. He pointed out that commercial alpha-naphthylamine always contains some 
beta-naphthylamine, which apparently has been responsible for the occurrence of bladder cancer 
among alpha-naphthylamine producers. 

Radioactive materials were considered with reference to the need of long-range planning 
for disposal of radioactive wastes. 

The problem of latency was discussed. Dr. Hueper stated that the latent period of tumors 
induced by the following materials increases in the order shown: tar, pitch, shale oil, petroleum. 
It was the consensus that the employment of elderly rather than young persons should be 
recommended for tasks involving uncontrolled carcinogenic hazards. The view was that the 


life span of elderly workers would run out before cancer could be induced by the materials to 
which they were exposed. 


3. Muller, A.: Ueber Blasen- und Nierenschadigungen in der Farbstoffindustrie, Helvet. 
chir. acta 18:1-41, 1951. 


a5 
\ 
| 


LUNG CANCER WITH SPECIAL REFERENCE TO EXPERIMENTAL ASPECTS 


WILLIAM E. SMITH, M.D. 
NEW YORK 


N A RECENT lecture before this committee, Dr. Hammond ' presented data to 
show that the annual death rates for most types of cancer in the United States 
are stabilized or declining when calculated with allowance for increasing age of the 
population. He called attention to the fact that the outstanding exception is mor- 
tality from lung cancer, which has shown an increase over and above what could 
be expected as a result of increases in the numbers of elderly persons in our popula- 
tion. Indeed, during the past 30 years, cancer of the lungs has risen from a relatively 
uncommon tumor to become a major cause of death from cancer in males. 

Dr. Gregorius has given us an account of studies conducted by himself and Dr. 
Machle * demonstrating an abnormally high mortality from lung cancer in men 
engaged in processing chromate ores. Unusually high lung-cancer mortality has 
also been recorded for miners exposed to radioactive ores in Germany, for nickel- 
refinery workers exposed to nickel carbonyl, and for both men and women patients 
with asbestosis in England. These and other suspected sources of occupational lung- 
tumor hazards have been discussed by Dr. Hueper.* 

Lung cancers of occupational origin could hardly account, however, for the 
great number of deaths from this disease. Some leading chest surgeons have felt 
that their lung-cancer patients were, as a group, unusually heavy smokers, and have 
directed attention toward the increasing use of cigarettes as a causative factor. Sta- 
tistical studies of this question will be presented in a following lecture by Dr. 
Wynder.** Two types of carcinogens have been demonstrated in tobacco smoke: 
first, tars capable of provoking tumors when painted on the skins of mice *; second, 
arsenic, which is known to elicit cancer of the human skin.® The tars are formed 
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when the tobacco burns. The arsenic presumably derives from the arsenical insec- 
ticides sprayed on tobacco crops.” However, in mice exposed for long periods to 
tobacco smoke lung cancer has failed to develop.’ 

The air pollution in urban or industrial areas affords another source of wide- 
spread exposure to carcinogenic material, but epidemiological studies have failed to 
establish whether the exposure is significant. Coal tar, known to cause cancer of 
the human skin, may be responsible for the high incidence of lung cancer reported 
in stokers of certain types of gas-oven retorts.” Studies conducted by the New York 
City Department of Health showed that up to 176 tons (159.5 metric tons) 
of solid matter, of which 1520 Ib. (690 kg.) were “tar,” settled out of the air onto 
every square mile of Manhattan each month.* Extracts of soot collected from the 
air in Pittsburgh, Chicago, Cincinnati, Youngstown (Ohio), East St. Louis, Chelsea 
( Mass.), Cambridge (Mass.), and South Charleston (W. Va.) have produced can- 
cer at sites of injection in mice.'” An increase of the incidence of pulmonary adeno- 
mas occurred in the lungs of mice exposed repeatedly to clouds of soot collected from 
the air of an English city '' or swept from tarred English roads.'* On the epi- 
demiological side, the number of lung cancers in the metropolitan area of London 
was reported to be greater, in every age group, than in rural areas.’* A similar study 
conducted in Denmark showed that the number of lung cancers reported in the city 
of Copenhagen was greater than the number in rural areas.'** The Danish authors 
felt this difference merely reflected better diagnostic facilities in the city, but they 
subsequently found the incidence of another type of internal cancer (stomach) to be 
as great in rural areas as in the city.'*” Aside from the problem of diagnostic facili- 
ties, such comparisons of urban and rural populations do not measure only the single 
factor of air pollution but doubtless reflect other factors, such as differences in 


occupational exposures or smoking habits. In the United States, information on this 
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problem has been sought by comparing figures on lung cancer mortality in 13 
different cities..° The reported rates per 100,000 population ranged from 20.3 to 
19.7 in New Orleans, St Louis, and New York. At the bottom of the list stood 
Detroit and Pittsburgh, with rates of 10.8 and 10. It is noteworthy that the lung- 
cancer rate was reported as relatively low in Pittsburgh, where an air-pollution 
problem has long existed. It might also be noted that the highest rates were 
reported from cities where well-known lung-cancer clinics are located. 

As stated earlier, lung cancer is principally seen in males. Such lung tumors as 
occur in women are generally adenocarcinomas, i. e., tumors composed of cells that 
bear some resemblance to those that normally line the bronchial passages. In men 
lung tumors are predominantly anaplastic or undifferentiated or frankly squamous 
(epidermoid). The squamous cell cancers are composed of cells that resemble 
skin tissue. Since no such tissue exists in healthy lungs, alteration (metaplasia) 
must occur in pulmonary epithelium in order to provide cells that could give rise 
to squamous cell cancers. Patches of squamous cell metaplasia are commonly seen 
in human lungs that have been the seat of chronic infections or irritations.'® 
Squamous cell metaplasia occurs in animals deficient in vitamin A‘? and may be 
widespread in the lungs of old rats with chronic pulmonary infections,'* but 
squamous cell carcinoma is almost unknown in any species of animal other than 
man. Wells, Slye, and Holmes,'* in examining 2,865 cases of spontaneous lung 
tumors in mice, found epidermoid features in only 7. The remainder were adeno- 
mas, some of which had undergone cancerous evolution. In 104 cases there were 
metastases outside the lungs. In 33 cases there were sarcomatous features. The 
most intensively studied lung tumors of animals, indeed the tumors that have 
occupied most of the efforts of investigators who have conducted experimental 
studies of lung tumors, are the pulmonary adenomas of mice. I will have more 
to say about them later on. There is thought to be a resemblance between them and 
some human alveolar cell carcinomas, but the latter are not common and I should 
like to describe now some experimental studies on squamous cell cancers of the lung. 

Many attempts have been made to induce lung cancer experimentally in animals, 
but almost always they have failed or have produced only adenoma. The literature 
contains many papers claiming success in the experimental induction of lung cancer, 
but most of these papers refer only to adenomas in mice. In 1924, Moller *° claimed 
to have found squamous cell carcinoma in 6 of 24 rats after long-continued painting 
of tar onto the skin. In view of Passey’s subsequent demonstration '* of the 

15. Lanza, A. J.: Health Aspects of Air Pollution, Smoke Prevention Association of 
America, Chicago 2, 1949 (11 pp.). 

16. Niskanen, K. O.: Observations on Metaplasia of Bronchial Epithelium and Its Relation 
to Carcinoma of the Lung; Patho-Anatomical and Experimental Researches, Acta path. et 
microbiol. scandinav., Supp. 80, pp. 1-80, 1949. 

17. Wolbach, S. B.: Pathologic Changes Resulting from Vitamin Deficiency, J. A. M. A. 
108:7-13 (Jan. 2) 1937. 

18. Passey, R.; Leese, A., and Knox, J.: Bronchiectasis and Metaplasia in the Lungs of the 
Laboratory Rat, J. Path. & Bact. 42:425-434, 1936. 
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frequency of extensive squamous metaplasia in the lungs of old rats I am inclined to 
doubt that the changes described by Moller were carcinoma. In 1939, Nordmann 
and Sorge *! exposed mice to repeated inhalations of asbestos dust. The particle 
size was not stated, but asbestos fibers were found in the lungs. Out of an original 
100 mice, ill-defined epithelial changes were thought to have resulted in the lungs 
of 9 animals, squamous cell metaplasia in 6, squamous cell carcinoma in 1, and 
adenocarcinoma in 1. The first lesion interpreted as “cancer” was found after 240 
days, at which time 10 animals survived. The authors’ statement that cancer had 
been produced in 20% of the animals has been quoted as experimental evidence for 
the carcinogenicity of asbestos dust. Actually, the photograph which was offered 
to illustrate the one “squamous cancer’’ almost certainly represents merely squamous 
cell metaplasia, and the only other tumor asserted to be a cancer, an “adenocarci- 
noma,” is not illustrated and is a type of tumor that can arise spontaneously from 
the common mouse adenoma. In my opinion, therefore, the experience described 
by Nordmann and Sorge does not afford evidence that asbestos dust is capable of 
provoking tumors. On the contrary, it would appear to demonstrate that asbestos 
dust did not provoke lung tumors under the conditions of test employed. 

The first indubitable experimental production of a squamous cell carcinoma of 
the lung was accomplished in 1937 by Andervont,?** who coated threads with 
dibenzanthracene and drew them through the chest walls of mice. He cut each 
thread where it emerged from the body wall and thus left a piece in the lung. By 
successfully transplanting the growths serially into new hosts, Andervont estab- 
lished the truly neoplastic nature of a squamous cell cancer induced in this way. 

Coal tar injected through the chest wall ** into rabbit lungs and instilled intra- 
tracheally into mouse lungs ** failed to evoke cancer, though the intratracheal 
method is said to have yielded an adenocarcinoma in a guinea pig.” Methylcholan- 
threne in olive oil injected intratracheally into rats evoked sarcomas but not 
carcinomas,”" but a Finnish author, Niskanen,'® claimed that he had observed 
squamous cell carcinomas in rat lungs after intratracheal injection of dibenzanthra- 
cene in olive oil. His photographs suggest that at least one lesion may have been 
neoplastic rather than merely metaplastic, but none were transplanted, and the 
claim that they were in fact cancers must be viewed with some reservations. 
Intrapulmonary injection of the powerful pure carcinogens methylcholanthrene, 
benzpyrene, dibenzanthracene, and 9,10-dimethyl-1,2-benzanthracene dissolved in 


paraffin provoked sarcomas and adenomas in mouse lungs but completely failed 
21. Nordmann, M., and Sorge, A.: Lungenkrebs durch Asbeststaub im Tierversuch, Ztschr. 
Krebsforsch. 51: 168-182, 1941. 


22. Andervont, H. B.: (a) Pulmonary Tumors in Mice, Pub. Health Rep. 52:1584-1589, 
1937; (b) $3:1647-1665, 1938; (c) $4:1519-1524, 1939. 

23. Garschin, W. G., and Pigaleff, I. A.: Experimentelle Untersuchungen iiber atypische 
Epithelwucherungen: Atypische Epithelwucherungen in den Lungen bei Entziindungen, die 
durch intrapulmonale Steinkohlenteerinjektionen hervorgerufen werden, Ztschr. Krebsforsch. 
$3 :631-653, 1931. 

24. Bonne, C.: Ueber Geschwiilste bei Teertieren, Ztschr. Krebsforsch. 25:1-22, 1927. 

25. Kimura, N.: Artificial Production of Cancer in the Lungs Following Intrabronchial 
Insufflation of Coal-Tar, Japan M. World 3:45-47, 1923; cited by Garschin and Pigaleff.?% 

26. Valade, P.: Recherches sur l’activité cancérigéne du méthylcholanthréne, Bull. Assoc. 
franc. étude cancer 26:452-469, 1937. 
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to elicit any carcinomas.?* Campbell '* showed that mice exposed to inhalation of 
sweepings from tarred roads had an increased incidence of pulmonary tumors, but 
in the absence of evidence to the contrary these tumors must be presumed to have 
been simply adenomas. It is noteworthy that carcinomas appeared on the skin of 
some of the animals in Campbell's dust chambers. Similarly, as mentioned earlier, 
inhalation of tobacco smoke has failed to produce carcinoma in the lungs of mice, 
although tars extracted from tobacco smoke have elicited cancer from the skin.® 

In my own experience, carcinomas have been induced from lung tissue removed 
from mouse embryos and implanted along with olive oil solutions of methyl- 
cholanthrene *** or dibenzanthracene **” into the thigh muscles of adult animals of 
an inbred strain. With the use of this procedure (the “tissue-transplant technic” ) 
lung tissue has yielded squamous cell, transitional cell, anaplastic, and alveolar cell 
carcinomas, and the neoplastic nature of each of these types of growths has been 
established by successful transplantation. These experiments were conducted with 
a view to studying early changes, and it was found that the carcinogens quickly 
induced squamous cell metaplasia from the pulmonary epithelium. Some of the 
tumors were frankly keratinizing epidermoid cancers, but others, composed of cells 
piled up in several or many layers, showed flattening of cells in the upper layers 
but stopped short of keratinization. These were the “transitional cell carcinomas.” 
Still others had even less marked squamous cell characteristics. All, however, 
preserved their distinctive patterns on being transplanted to other hosts. The find- 
ings serve to demonstrate that neoplastic change can supervene in cells at different 
stages of metaplasia. This concept would account for the different types of cancer 
seen in response to the same carcinogenic chemical. 

In contrast to the diversity of tumor types evoked by these chemical carcinogens 
stands the histological uniformity of virus-induced tumors. Adenocarcinomas of the 
mouse breast and the breast adenomas that precede them have an extraordinarily 
uniform appearance. They are due to a virus, though hormonal and genetic factors 
are needed for their evolution. It would not be surprising if the adenomas of mouse 
lungs, which also have an extraordinarily uniform appearance, were some day 
shown to have a virus.causation, though chemical and genetic factors are already 
known to influence their number. 
tumors. 


Let us turn now to a consideration of these 


That pulmonary adenomas of mice are true neoplasms is established by the 
metastases that are occasionally found in distant organs '” and by the growth of the 
adenomatous tissue when transplanted to new hosts.*** They arise from the walls 
of alveoli ** and are discrete, compact nodules composed of cuboidal cells lining 
narrow, tortuous channels and arranged in a single layer on a delicate stroma. 
The incidence of these tumors varies greatly among different strains of inbred mice. 


27. Rask-Nielsen, R.: Types of Tumours in the Lungs of Strain Street Mice Following 
Direct Application of Large Doses of Four Different Carcinogenic Hydrocarbons, Brit. J. 
Cancer 4:117-123, 1950. 

28. Smith, W. E.: (a) The Neoplastic Potentialities of Mouse Embryo Tissues: V. The 
Tumors Elicited with Methylcholanthrene from Pulmonary Epithelium, J. Exper. Med. 91:87- 
104, 1950; (b) The Tissue Transplant Technic as a Means of Testing Materials for Carcinogenic 
Action, Cancer Res. 9:712-723, 1949. 


29. Grady, H., and Stewart, H.: Histogenesis of Induced Pulmonary Tumors in Strain A 
Mice, Am. J. Path. 16:417-432, 1940. 
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In the A strain of mice, these tumors are found in 77% of virgin females by 16 
months of age and in 71% of males by 14 months. The C57 black strain, by 
contrast, has an incidence of less than 1%. One might inquire whether the tendency 
to develop pulmonary adenomas is passed on through the mother as in the case of 
the tendency to develop adenomas of breast tissue, in which a virus is transmitted 
in the milk. Bittner *’ has made an experiment which provides data on this point. 
He found that mating C57 males with A females, or C57 females with A males, 
gave in each instance progeny with a high incidence of pulmonary adenomas, 
comparable to that of the A strain. The pulmonary adenomas, therefore, do not 
appear to be associated with a virus transmitted in the manner of the mammary 
adenoma virus. 

Intravenous or subcutaneous injection of carcinogenic hydrocarbons or even 
painting of such hydrocarbons or of coal tar onto the skin increases the incidence 
of pulmonary adenomas in proportion to their spontaneous incidence in the strains 
selected for test, as shown by Lynch *' and Andervont.**® Elaborate statistical 
studies have shown that the incidence of pulmonary adenomas in response to 
graded intravenous doses of a carcinogen is so sensitive a measure of response 
that this method has been advocated as a means for biological assay of carcinogenic 
materials.“* Heston has shown that the ability of pure-line mouse strains to 
produce adenomas spontaneously ** or in response to intravenous dibenzan- 
thracene ** is inherited by multiple factors, for Fl hybrids of A mice outcrossed 
to three other strains differed in their yield of adenomas, the hybrids tending 
to be intermediate in this respect to their parent strains. 

Intravenous, intraperitoneal, subcutaneous, or oral administration of urethan 
increases the incidence of adenomas. The number of adenomas is proportional to 
the dose of urethan.** In limited groups of animals studied by British workers, 
urethan evoked tumors when instilled intranasally,** and after intraperitoneal 
injection it caused more tumors in a strain (R II]) with a moderate spontaneous 
incidence than in a strain (C57) with a low spontaneous incidence of adenomas.*? 

Urethan differs remarkably from the polycyclic hydrocarbon carcinogens not 
only in its small molecular size, solubility in water, and rapid excretion but in that 

30. Bittner, J. J.: 
2202, 1938 
31. Lynch, C. J 


Spontaneous Lung Carcinoma in Mice, Pub. Health Rep. 53:2197- 


Influence of Heredity and Environment upon Number of Tumor Nodules 
Occurring in Lungs of Mice, Proc. Soc. Exper. Biol. & Med. 43:186-189, 1940. 


32. Shimkin, M. B., and McClelland, J. N.: Induced Pulmonary Tumors in Mice: IV. 


Analysis of Dose Response Data with Methylcholanthrene, J. Nat. Cancer Inst. 10:597-604, 
1949 


33. Heston, W. E.: Inheritance of Susceptibility to Spontaneous Pulmonary Tumors in Mice, 
J. Nat. Cancer Inst. 3:79-82, 1942. 

34. Heston, W. E.: Genetic Analysis of Susceptibility to 
Mice, J. Nat. Cancer Inst. 3:69-78, 1942. 

35. Larsen, C., and Heston, W.: Induction of Pulmonary Tumors in Mice by Anesthetic 
Agents, Cancer Res. 5:592, 1945. 

36. Selbie, F. R., and Thackray 
Brit. J. Cancer 2: 380-385, 1948. 

37. Cowen, P. N 
405, 1947. 


Induced Pulmonary Tumors in 


, A. C.: Lung Adenomas Induced by Urethane in CBA Mice, 


Some Studies on the Action of Urethane on Mice, Brit. J. Cancer 1:401- 
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no matter what its route of administration it produces tumors selectively in the 
lungs,** and these tumors are all histologically identical. So sensitive is mouse lung 
tissue to urethan that when pregnant mice are given this compound, pulmonary 
adenomas develop in their offspring.*® In experiments conducted by Peyton Rous 
and me,*® adenomas were found in the lungs of baby.mice three days after their 
birth from mothers given urethan subcutaneously during pregnancy. This unprec- 
edented rapid evolution of tumors argues that urethan acts by some method 
different from that of a conventional primary carcinogen. Histological studies 
provide some ground for thought as to what this mechanism may be. Tiny nests 
of cells resembling adenoma cells were occasionally observed in serial sections of 
lungs of young mice from untreated mothers.*® | have recently seen a small but 
indubitable adenoma in the lungs of a “normal” 10-day-old C mouse and a much 
larger one in the lungs of a “normal” 30-day-old mouse of the A strain. In view 
of these findings of adenomatous-like islands and even frank adenomas in the lungs 
of such young individuals of the C and A strains, which have, respectively, a 
moderate and a high spontaneous incidence of adenomas in old age, it became 
important to examine the lungs of young individuals of the C57 strain, which have 
a very low incidence of adenomas."' In serial sections of lungs from month-old 
C57 animals, I have thus far not found cell groups that could be regarded as early 
adenomas. The data available, though limited, are consistent with the hypothesis 
that chemical induction of pulmonary adenomas depends on stimulation of specific 
cells possessed in differing numbers by different individuals. Whether the presence 
of these cells reflects the action of a virus remains to be discovered. 

Claims have been made for the demonstration of a virus in pulmonary adenoma- 
tosis of sheep. This disease (‘‘jaagsiekte”) has assumed epidemic proportions in 
sheep in some parts of the world. It is a more diffuse process than the pulmonary 
adenomas of mice, but the cells have the same appearance, Niels Dungal,** in 
Iceland, has reported the following results in experiments with it: The disease was 
seen to develop in healthy sheep housed above sick sheep. A diseased sheep was 
made to breathe through a 20% glycerin-saline solution, and 5 cc. of this solution 
was introduced intratracheally into each of three lambs, in two of which the disease 
developed. The breath of one of these, collected in glycerin-saline, was filtered 
through graded collodion membranes (0.9), and the filtrate was injected into the 
right lungs of four mice. These mice were killed four months later, and one had 
what was considered “jaagsiekte” of both lungs. These experiments suggest that 
a virus is responsible for pulmonary adenomatosis in sheep, but the finding of 
adenomatosis in only two lambs on an island where the disease is endemic and in 


38. Urethan also damages the liver and induces liver tumors (Jaffe, W. G.: Carcinogenic 
Action of Urethane on Rats, Cancer Res. 7:107-112, 1947). 

39. Larsen, C. D.: Pulmonary Tumor Induction by Transplacental Exposure to Urethane, 
J. Nat. Cancer Inst. 8:63-70, 1947. 

40. Smith, W. E., and Rous, P. R.: The Neoplastic Potentialities of Mouse Embryo Tissues: 


IV. Lung Adenomas in Baby Mice as Result of Prenatal Exposure to Urethane, J]. Exper. Med. 
88 3529-554, 1948. 


41. The studies of lungs from A and C57 mice were carried out at the Roscoe B. Jackson 
Memorial Laboratory in Bar Harbor, Maine. 


42. Dungal, N.: Experiments with Jaagsiekte, Am. J. Path. 22:737-759, 1946. 
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one mouse precludes a firm conclusion at present. In sheep the disease is often 
compheated by pneumonia, but in mice it occurs quite free of inflammatory 
changes.** 

\iter various infections of the human lung, notably interstitial pneumonias 
associated with viruses, alveoli may become lined with cuboidal cells. It is not known 
whether this condition is in any way related to the so-called “alveolar cell” 
carcinoma, which presents a somewhat similar histologic aspect. If the patient 
has died in the course of what is thought to have been an “atypical” pneumonia 
and alveoh are seen lined with cuboidal cells, particularly where the mesenchymal 
structure of the alveolar walls is thickened (“interstitial pneumonitis”), the change 
is considered a response to infection. With this picture in mind, let us turn to lungs 
which are the seat of widespread change of this sort, notably those studded with 
nodules of such tissue, occasionally metastasizing to other organs. These are the 
“alevolar cell” (terminal bronchiolar) carcinomas,” or, as some pathologists have 
termed them, pulmonary adenomatosis. Here, more readily than in the cases 
mentioned above, one finds alveoli lined by cuboidal cells without any underlying 
interstitial pneumonitis. One is therefore inclined to believe that the epithelial 
change is primary and not merely an incidental response to inflammation. However, 
pneumonitis is usually observed somewhere in such lungs; the patients may come 
under observation or die after a febrile illness, and it is difficult to judge whether 
pneumonitis preceded or was superimposed on the adenomatosis. Only 20 cases 
of this terminal bronchiolar cell carcinoma have been seen at Memorial Hospital in 
the last 20 years.’ Hence, they constitute only a small part of the over-all lung- 
cancer pre iblem. 

In man, another type of adenoma is considered to arise from the bronchial 
mucous glands and may have both endodermal and mesodermal components, laying 
down cartilage and bone.‘ Such mixed tumors are thought to arise from neo- 
plastic change in cells still possessing “embryonal” potentialities for development. 
Sarcomatous elements are sometimes found spontaneous or transplanted *** 
pulmonary adenomas of mice. 


SUMMARY AND CONCLUSIONS 


The pulmonary adenoma of mice has been the type of lung tumor most amen- 
able to experimental study and as such it has occupied the attention of most experi- 
enters engaged in the study of lung tumors. It would appear, however, that the 
pulmonary adenoma of mice represents a specialized situation with limited bearing 
on the types of tumors that account for the great majority of cases of lung cancer 
in human beings. Carcinomas more nearly resembling those common in man 
have heen produced from mouse lung by the tissue-transplant technic, but this is 
a very artificial procedure that can at best serve merely as a screening technic for 
testing substances suspected of having something to do with lung cancer. 

In reviewing experimental studies, an outstanding fact is that cancer of the 
lungs (aside from adenoma) has never been conclusively produced in any animal 

43. Smith, R.; Knudtson, K., and Watson, W.: Terminal Bronchiolar or “Alveolar Cell” 
Cancer of the Lung, Cancer 2:972-990, 1949. 


44. Womach, N.. and Graham, E.: Mixed Tumors of Lung: So-Called Bronchial or 
Pulmonary Adenoma, Arch. Path. 26:165-206 (July) 1938. 
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by any material to which the animal was exposed by inhalation. The hazards pre- 
sented by materials suspected to cause cancer of the human lungs are inhalation 
hazards. My chief conclusion, therefore, is that we are singularly ill-equipped 
for experimental study of one of the chief problems of human cancer. Recognition 
of deficiencies may lead to their remedy. It is, for example, noteworthy that 
potent carcinogenic hydrocarbons instilled or injected into the lungs in solution 
in oil or in soft paraffin have almost invariably failed to elicit tumors (carci- 
nomas) of the tissue (epithelium) lining the surface of the respiratory tract but 
have instead caused tumors (sarcomas) of the deeper tissues. These facts argue 
that carcinogens which are presented to the lungs in solution pass readily through 
the thin surface tissue and affect the underlying structures. Indeed, when the 
normal lymphatic drainage of the lung is disturbed, as happens in the tissue- 
transplant technic referred to above, then solutions of carcinogens readily elicit 
carcinomas from pulmonary epithelium. These considerations may explain why 
carcinomas were obtained by .\ndervont when he inserted into the lungs threads 
coated with dibenzanthracene, for the chemical then existed as crystals, and it may 
be presumed that some crystals were arrested by portions of the lining epithelium. 
In the planning of experiments on lung cancers, large rewards may therefore be 
anticipated from careful consideration of the physical state in which test materials 
are presented to the lungs. Industrial physicians and hygienists are well aware 
that the particle size of noxious dusts plays a large role in determining the site of 
tissue reaction in the lungs. Thus, the small particles in siliceous dusts pass 
through the alveolar walls and exert their pathologic effects on the deeper tissues, 
whereas the larger fibers of asbestos are arrested in the terminal air spaces and 
produce a wholly different pathologic picture. The known facts gleaned from 
experimental studies of silicosis and asbestosis may prove of much value in future 
inhalation studies of materials suspected to cause cancer of the lungs. 

In closing, let us note again that undifferentiated, anaplastic, or squamous cell 
cancers compose the majority of lung cancers seen in man. Attention should 
therefore b> directed toward materials or conditions leading to dedifferentiation 
or metaplasia of pulmonary tissue. Chronic pulmonary infections, vitamin-A 
deficiency, and polyevelic hydrocarbon carcinogens have been mentioned above as 
provoking metaplasia, but only the polyeyclic hydrocarbons have induced neoplasia. 
The following four sets of conditions might then be formulated: 

1. An agent may evoke metaplasia but not neoplasia. 

2. An agent may evoke both metaplasia and neoplasia. 

3. Metaplasia evoked by an agent of either of the above types may be converted 

to neoplasia by an agent that may or may not possess the ability to evoke a 
primary metaplastic change. 

4. Neoplastic cells, once evoked, may be influenced to grow by cocarcinogenic 

agents related or unrelated to the evoking agents. 

Such a set of possibilities lends itself to experimental investigation and may 
afford a framework for analysis of groups of chemicals handled in plants having 
an unusually high incidence of lung cancer. 
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STUDIES ON LUNG CANCER IN RELATION TO SMOKING 


ERNEST L. WYNDER, M.D. 
NEW YORK 


) } JAY Jung cancer is one of the most prevalent visceral cancers in the male. 
In the United States in 1948 the mortality from cancer of the lungs was about 
17,000." In Great Britain in 1947 it was 9,287, and in Vienna in 1948 nearly 30% 
of all male deaths from cancer were from cancer of the lungs.® 

It has been argued that much of this increase is only apparent and can be 
explained by improved diagnostic means as well as by an aging population. It 
must be noted, however, that similar increases have been observed in autopsy 
records. Bronchiogenic carcinomas commonly arise in a major bronchus, a char- 
acteristic not shared by tuberculosis, a condition with which lung cancer supposedly 
has been frequently confused. It must be kept in mind, too, that primary cancer 
of the lungs affects a relatively younger age group than cancer of the stomach. Yet, 
the increase noted in lung cancer has not been seen in stomach cancer.* 

Above all, one should notice the shift that has taken place in the sex ratio of 
lung cancer. Whereas in Adler's series® the sex ratio was 3 males to 1 female, the 
last 200 cases at Barnes Hospital have shown a ratio of 12 to 1. A great ratio in 
favor of the males was also noted by Lindskog and Bloomer,’ who collected 100 
cases in 1947 and 1948, with a ratio of 24 to 1. It appears clear that if improved 
diagnostic means or aging population had been the all-important factor in the 
increased incidence of lung cancer, the incidence should have risen equally in females, 
since they come to the attention of physicians at least as frequently as men and since 

From the Department of Surgery, Washington University School of Medicine, St. Louis. 
Present address of author: Department of Medicine, Memorial Cancer Center, New York. 

\ddress presented at a meeting of the Cancer Prevention Committee in New York on 
Dec. 21, 1949. The data have been brought up to March, 1950. The literature has been reviewed 
through December, 1950. This work has been carried out in cooperation with Dr. Evarts A. 
Graham 

1, Current Mortality Analysis, Estimated Number of Deaths and Death Rates for Specified 
Causes, United States, 1948, Based on Returns of 10 Percent Sample of Death Certificates 
Received in State Vital Statistics Offices for 12 Months of 1947, Federal Security Agency, 
Public Health Service, National Office of Vital Statistics, Vol. 6, No. 13, Sept. 16, 1949. 

2. Heady, J. A., and Kennaway, E. L.: The Increase in Deaths Attributed to Cancer of 
the Lung, Brit. J. Cancer 3:311-320 (Sept.) 1949. 

3. Kampf dem Krebs, Selbstverlag der Oesterreichischen Gesellschaft fir Erforschung und 
Bekampfung der Krebskrankheit, ed. 2, Vienna, E. Metten, 1950. 

4. Ariel, I. M.; Avery, E. E.; Kanter, L.; Head, J. R 
Carcinoma of the Lung, Cancer 3: 229-238 (March) 1950. 


5. Adler, 1.: Primary Malignant Growths of the Lungs, and Bronchi, New York, Longmans, 
Green & Co., 1912. 


. and Langston, H. T.: Primary 


6. Lindskog, G. F., and Bloomer, W. P.: Bronchiogenic Carcinoma, Cancer 1:234-237 
(July) 1948. 
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they reach an even older age level than males. It would seem that the increase in 
lung cancer has been due to a different factor or group of factors, rather universal 
in distribution, to which men have been exposed over a longer period than women. 

It has been the purpose of the present investigation, undertaken by Dr. Evarts 
A. Graham and myself, to search for such factors and to clarify the various claims 
that have been made in the literature concerning exogenous irritants of the lungs.’ 


METHOD OF STUDY 


In planning this study, two points of importance were considered. First, we attempted to 
study all suspected factors that might play a role in the production of bronchiogenic carcinoma, 
These included previous lung diseases, city life, occupational exposures, and tobacco. Second, 
we decided that all this information had to be obtained by personal interviews, since we realized 
that routine medical interviews did not properly evaluate these points. For example, one of the 
mistakes frequently made in routine history-taking, is that one asks the patient only for what he 
does at present without determining what his past activities have been, which may be all- 
important, owing to the well known latency period of cancer. 

We also divided our data into those concerning epidermoid and undifferentiated carcinomas, 
on one hand, and those concerning adenocarcinoma, on the other, feeling that these histologic 
types might have different etiologic backgrounds. This seemed plausib'e in view of the fact that 
most of the increase in lung cancer has taken place among the epidermoid and undifferentiated 
carcinomas. We also tabulated the data for the two sexes separately to determine possible sex 
variation. 

The results are based on three separate investigations which had, however, one thing in 
common: they all used the same questionnaire. Part of the subjects were interviewed by two 
nonmedicai interviewers * at Barnes Hospital, who interviewed all patients on the chest service 
without knowing the diagnosis in advance. Another group was interviewed by several physicians 
in various parts ot the country.” A final group inclu led lung-cancer patients in many sections of 
the country whom I had the chance to interview and on whom | collected data during a cross- 
country tour. The results thus present a good cross section of the United States. 

As control groups we chose the general hospital population at Barnes Hospital, which jwas 
selected on tue basis of the same economic and age distribution as the cancer group. We may be 
criticized for choosing the general hospital population as a control group rather than the 
population outside the hospital. We believe, however, that a general hospital population reflects 
rather closely the general population, particularly since our data were not based on the present 
status of the patient but rather on his status during the past decades at which time he was a 
member of the general population. 


EXOGENOUS FACTORS OTHER THAN TOBACCO 


We have obtained no significant results regarding influenza or tuberculosis as 
an important factor in the production of lung cancer. One patient with an epider- 
moid cancer had been exposed to asbestos, but no clinical evidence of asbestosis 
could be established. In respect to urban and rural distribution of the lung-cancer 
patients, data from Barnes Hospital showed that these patients did not differ 

7. Wynder, FE. L., and Graham, E. A.: (a) Tobacco Smoking as a Possible Etiologic 
Factor in Bronchiogenic Carcinoma, J. A. M. A. 143:329-336 (May 27) 1950; (b) Etiologic 
Factors in Bronchiogenic Carcinoma, with Special Reference to Industrial Exposures, A. M. A. 
Arch. Indust. Hyg. 4:221-235 (Sept.) 1951. 

8. Betty G. Proctor, B.A., and Adefe B. Croninger, M.A 


9. Dr. J. L. Ehrenhaft, University of lowa Hospital, lowa City: Lt. Col. J. M. Salyer, 
Fitzsimons General Hospital, Fort Sam Houston, Texas; Dr. E. J. Shabart, Veterans Adminis- 
tration Hospital, Hines, Ill.; Dr. C. T. Surington, Crile Veterans Hospital, Cleveland; Dr. 
H. G. Turner, Bellevue Hospital, New York; Dr. G. W. Ware, Boston City Hospital, Boston. 
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statistically from other patients of the same chest service. Data from the remainder 
of the United States showed an apparently high incidence among city people. This, 
however, may be a reflection of the fact that the majority of those interviewed were 
seen in large city hospitals to which the city population has better access. 
ccupations may have played some role in the production of lung cancer. 
Hueper |’ lists as having a part in the production of lung cancer tar fumes, chro- 
mate dusts, nickel carbonyl vapors, arsenic dusts and fumes, asbestos dusts, 
and also exposure to radioactive gases and dusts. ‘The Kennaways,'' studying the 
death certificates of patients who died of cancer of the lungs in England and Wales 
hetween 1921 and 1938 and reviewing 63 different occupations, concluded that too 
many diverse occupations were encountered to make it likely that occupational 
exposures might explain the generally increased incidence of lung cancer. Our 
data verify the Kennaways’ observations. It seems evident that many of the occu- 
pational exposures cited previously im the literature as possibly giving rise to lung 
cancer are too specialized to stand out in a general survey such as this. For their 
proper evaluation surveys have to be carried out within the given industry. The 
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AMOUNT Of SMOKING 


Chart 1.—Amount of tobacco smoked by 650 male patients with epidermoid or undifferentiated 
carcinoma of the lung, compared with 780 male patients of the same age and economic groups 
of the general hospital population. Nonsmokers have averaged less than 1 cigaret, light smokers 
between 1 and 9, moderately heavy smokers between 10 and 14, heavy ones between 15 and 20, 
excessive smokers between 21 and 34, and chain smokers more than 34 cigarets per day for a 
20-year period. Pipe and cigar smokers have been included by arbitrarily counting one cigar as 
5 cigarets and one pipeful as 2% cigarets. 


only occupations of general importance that seemed to be represented by sugges- 
tively higher numbers among the lung-cancer patients, even though this could not 
he confirmed conclusively by statistical analysis, were occupations exposing workers 
to hot and cold metal fumes and dusts, paint or varnish, gasoline or oil fumes, and 
wood 


TOBACCO 
Amount Smoked.—The present report includes 729 patients with bronchiogenic 
carcinoma. Of these, 650 were males with epidermoid and undifferentiated lung 


10. Hueper, W. C.: Occupational Tumors and Allied Diseases, Springfield, IL, Charles C 
Thomas, Publisher, 1942; also personal communication to the author. 

11. Kennaway, FE. L., and Kennaway, N. M.: A Further Study of the Incidence of Cancer 
of the Lung and Larynx, Brit. J. Cancer 1:260-298 (Sept.) 1947. 


i 
4 
4 
an 
# 
| 
2 = 


WYNDER—LUNG CANCER-SMOKING 


221 


cancers and 39 were males with adenocarcinoma. In addition there were 25 females 


with epidermoid and undifferentiated carcinomas and 15 with adenocarcinoma. 


The results respecting tobacco consumption on the part of the 650 males with 


epidermoid and undifferentiated lung cancers have been summarized in Chart 1. 


The cancer group includes 1.5% nonsmokers, compared with 14.6% in the non- 


lung-cancer group. This difference is highly significant statistically (p is less than 


0.0001). The data indicate that the higher the smoking classification the greater 


the ratio of the percentages of such smokers in the two groups—the lung-cancer 


PERCENTAGE OF CASES 


NONE LIGHT MODERATELY HEAVY EXCESSIVE CHAIN 
MEAVY 


AMOUNT OF SMOKING 


Chart 2—Comparative results on tobacco consumption of 650 male lung cancer patients 
collected separately by three groups of investigators using the same questionnaire. Curve 4 
represents Control Study 1 (121 patients); Curve &, Control Study 2 (107 patients); Curve C, 
Control Study 3 (422 patients). See text for identification of groups. 
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Chart 3.—Smoking habits and type of tobacco smoked among 650 male patients with epidermoid 
or undifferentiated cancer of the lungs, compared with 780 male patients of the same age and 
economic group of the general hospital population. 


group and general-hospital-population-control—becomes in favor of the lung-can- 
cer group. This in turn indicates that the greater the amount smoked the greater 
the chance of incurring primary cancer of the lungs. Thus, while but 7.6% of the 
control group were chain smokers, there are 20.1% chain smokers in the lung-cancer 
group (Pp is less than 0.0001). 

The lung-cancer data include 121 patients interviewed by nonmedical investi- 
gators (Group A), 107 interviewed by other physicians at other hospitals (Group 
B), and 422 interviewed and collected by me (Group C) (Chart 2). There 
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is no significant statistical difference between these independently interviewed cancer 
groups 

The type of tobacco smoked by the patients is indicated in Chart 3. The per- 
centage of cigaret smokers in the lung-cancer group is greater than can be expected 
from the general use of cigarets in the normal hospital population. Four per cent 
of the lung-cancer patients were pipe smokers and 3.6% were cigar smokers. 

Among 39 male patients with adenocarcinoma of the lung there were 10.3% 
nonsmokers and 28.3% excessive and chain smokers. The percentage of non- 
smokers is greater than in the group with epidermoid and undifferentiated types. 
Yet, the percentage of chain smokers is also greater than in the general hospital 
population. The total number of cases in this histologic group is still too small to 
allow definitive conclusions. 


Duration of Smeking.—The majority of the lung-cancer patients had smoked 
for many years. More than 95% of the lung-cancer group had smoked for more 
than 20 vears, while about 85% had smoked for more than 30 years. Among the 
male control patients, the majority of the men in the cancer-age group had smoked 
for a similar length of time but had used lesser amounts of tobacco. Among the 
control females, however, relatively few were found who had smoked for such a 
period. The difference in long-term smoking habits of the two sexes is believed to 
explain the present sex ratio in lung cancer. 

Lung Cancer in HW omen.—Among 25 female patients with epidermoid and undif- 
ferentiated lung cancer there were 10 nonsmokers and 15 smokers of many years’ 
duration. Among the latter group there were 1 light, 4 moderately heavy, 6 heavy, 
2 excessive, and 2 chain smokers. Among 15 patients with adenocarcinoma of the 
lung there were 2 light and 13 nonsmokers. There are not enough persons in either 
group to allow conclusive evaluation. Apparently, smoking has no significant influ- 
ence on the production of adenocarcinoma in women. The influence of tobacco on 
epidermoid and unditferentiated carcinomas is also much less clear-cut than in 
males at this time; yet, it seems to play some role in women, too, since the percent- 
age of heavy smokers of long duration is much greater among the women with lung 
cancer than in the female control group. The latter group consists of 552 women 
of the general hospital population of the same age and economic group as the lung- 
cancer patients. While there are only 1.2% excessive and chain smokers in the 
control group, there are 16% in the lung-cancer group. The relatively high per- 
centage of nonsmokers in the lung-cancer group may be merely a reflection of the 
high percentage of nonsmokers in the general female population. There were 
79.6" nonsmokers in the female control group. 

Other Tobacco Surveys.—During 1950 several other studies were published 
supporting the belief that smoking plays an important role in the production of lung 
cancer, mong these surveys were those by Schrek and his associates,’* Levin and 
his co-workers, ‘* and Mills and Porter '' in this country. Dungal,'® in an interest- 


12. Schrek, R.; Baker, C. H.; Ballard, G. P., and Dolgoff, S.: Tobacco Smoking as an 
Etiologic Factor in Disease: I. Cancer, Cancer Res. 10:49-58 (Jan.) 1950. 


13. Levin, M. L.; Goldstein, H., and Gerhardt, P. R.: Cancer and Tobacco Smoking, J. A. 
M. A. 143:336-338 (May 27) 1950. 


14. Mills, C. A., and Porter, M. M.: Tobacco Smoking Habits and Cancer of the Mouth 
and Respiratory System, Cancer Res. 10:539-542 (Sept.) 1950. 


15. Dungal, N.: Lung Cancer in Iceland, Lancet 2:245-247 (Aug. 12) 1950. 
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ing article, pointed out that the incidence of lung cancer, based on his autopsy series, 
is quite low in Iceland, noting at the same time that the tobacco consumption in 
Iceland in 1945 had only then reached a level obtained in England in 1920, 

An excellent statistical survey bearing on the subject of lung cancer and tobacco 
has been carried out by Doll and Hill,’* both qualified statisticians, in Great Britain. 
This study, similar to our own, is based on personal interviews carried out by special 
questionnaire. The British workers found but two nonsmokers among 649 males 
with lung cancer. Doll and Hill concluded from their data that tobacco plays an 
important part in the etiology of lung cancer and that the risk of the development 
of lung cancer increases with the amount of tobacco smoked. With all this clinical 
evidence, separately collected, there can be but little doubt that tobacco is at least 
one of the factors that plays a role in the production of primary cancer of the lungs. 

Tobacco as Etiologic Factor—The publications just cited emphasize tobacco 
as a factor rather than as the only factor in the causation of bronchiogenic carcinoma. 
It is, of course, realized that numerous factors play a part in the induction of lung 
cancer. One of the basic factors seems to involve the predisposition of the indi- 
vidual, since obviously not everyone exposed to tobacco smoke, or to any other 
more generally accepted human carcinogen, incurs lung cancer. There may also be 
other exogenous factors as previously listed. However, we can state without hesi- 
tation that tobacco is a significant factor in the production of lung cancer, and we 
believe that the smoking of tobacco, and in particular that of cigarets, is to a great 
extent responsible for the general increase in lung cancer. This belief is based on 
reasons stressed in a previous publication “: 1. It is rare to find epidermoid or 
undifferentiated carcinoma of the lungs in a male who has not been at least a 
moderately heavy smoker for many years. 2. The use of cigarets is much greater 
among patients with cancer of the lungs than among other patients of the same age 
and economic groups. 3. The sex distribution of cancer of the lungs roughly corre- 
sponds to the long-term smoking habits of the sexes. 4. The enormous increase in 
the sale of cigarets in this country approximately parallels the increase in bronchio- 
genic carcinoma. 

Preventive Measures——The most thorough preventive measures would neces- 
sitate complete elimination of those exogenous factors which are felt to be among 
the causes of lung cancer. With respect to occupations, improved ventilation, 
masks, rotation of workers exposed to irritating dusts or fumes, and general hygienic 
measures are possible preventive methods. In regard to tobacco, complete elimi- 
nation is hardly possible. Yet, moderation in smoking may seem in order since it 
has been shown that the risk that lung cancer will develop increases as more 
tobacco and especially more cigarets are smoked. More investigations should be 


directed toward various filters that may be used as a means of reducing exposure 


to tobacco tars. Much work should also be directed toward the identification and 
possible removal of specific carcinogenic agents that may be in tobacco. 
Experimental Approach.—The experimental approach to the tobacco-cancer 
problem involves work toward identifying possible carcinogens in tobacco and 
toward determining carcinogenic effects of tobacco tars in the experimental animal. 
Surprisingly little has been done toward identifying carcinogens in tobacco espe- 


16. Doll, R., and Hill, A. B.: Smoking and Carcinoma of the Lung, Brit. M. J. 2:739-748 
(Sept. 30) 1950. 
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cially as compared with the work done in the field of coal tars. Roffo 


claimed 
to have identified benzpyrene in tobacco tars, but this could not be confirmed by 
Cooper and his co-workers '* nor by Schuerich and Winterstein.'’ Possible inor- 


ganic carcinogenic constituents of tobacco have been studied with greater care, with 
Most attention paid to arsenic.” Arsenic is generally regarded as a human car- 
cinogen.*! Whether arsenic is present in large enough quantities in tobacco smoke 
to be carcinogenic to man is difficult to determine. Arsenic, together with lead, 
which is also regarded by some as a carcinogen to man,** enters tobacco plants 
largely because it is used as an insecticide. 

Results of animal experimentation have been well summarized by Flory.** 
Whereas Roffo ** succeeded in obtaining several carcinomas in rabbits painted with 
fractions of tobacco tars, other workers obtained either none or just a few. The 
consensus up to this time seems to be that tobacco tar is but weakly carcinogenic to 
rabbits and mice. Some investigators, such as Lorenz and his group,*° have con- 
cluded from their experiments that tobacco tar plays no role in the production of 
cancer of the human lung. This conclusion is based largely on the results of an 
experiment in which mice were exposed to tobacco smoke over a considerable 
period without a significant increase in the production of lung tumors even though 
a highly susceptible lung-tumor strain was employed. 

There are several points that should be taken into consideration in this regard. 
The tumors that occur spontaneously in high lung-tumor strains of mice, such as 
strain A, are quite different histologically from the lung cancers that are encountered 
in man. On the other hand, human bronchiogenic carcinomas which are usually of 
the epidermoid or undifferentiated types are histological types found very rarely in 
mice.” It thus seems not justified to draw conclusions on the basis of a mouse strain 
with a high lung-tumor incidence if in fact we deal with a type of cancer that differs 
histologically as well as anatomically from that found in man. 

There are other reasons why we must not be too hasty in drawing definitive 
conclusions in regard to lung cancer from animal experiments. In an experiment 
with tobacco smoke it is obvious that no adequate comparisons can be made with 


17. Roffo, A. H.: Krebserzeugendes Benzpyren gewonnen aus Tabakteer, Ztschr. Krebsforsch. 
49: 588-597, 1939, 

18. Cooper, E. A.; Lamb, F. W. M.; Sanders, E., and Hirst, E. L.: Role of Tobacco 
Smoking in Production of Cancer, J. Hyg. 32:293-300 (April) 1932. 

19. Schuerich, O., and Winterstein, A.: Experimentelle Untersuchungen zur Frage Tabak 
und Krebs, Ztschr. Krebsforsch. 42:76-92, 1935. 

20. Daff, M. E., and Kennaway, E. L.: The Arsenic Content of Tobacco and of Tobacco 
Smoke, Brit. J. Cancer 4:173-182 (June) 1950. 

21. Neubauer, O.: Arsenic Cancer: Review, Brit. J. Cancer 1:192-251 (June) 1947. 

22. Mueller, F. H.: Tabakmissbrauch und Lungenkarzinom, Ztschr. Krebsforsch 49:57-85, 
1939 

23 Flory, C. M.: 


The Production of Tumors by Tobacco Tars, Cancer Res. 1:262-276 
(March) 1941 


24. Roffo, A. H.: Sobre los filtros en el tabaquismo; el narguilé y el algodén como filtro del 
alquitran de tobaco, Bol. Inst. de med. exper. para el estud. y. trat. d. cancer 16:255-268, 1939. 
25. Lorenz, E.; Stewart, H. L.; Daniels, J. H., and Nelson, C. V.: The Effects of Breathing 


Tobacco Smoke on Strain A Mice, Cancer Res. 3:123 (Feb.) 1943; personal communication 
to the author. 


26, Wells, H. G.; Slye, M., and Holmes, H. F.: The Occurrence and Pathology of Spontane- 


ous Carcinoma of the Lung in Mice, Cancer Res. 1:259-261 (April) 1941. 
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human smoking habits unless we succeed in making the animals smoke. Placing 
animals in a smoke-filled cage would be merely similar to our being in a smoke-filled 
room. Breathing smoke from the environment exposes us to smoke of lower tem- 
peratures than those in the actual smoking procedure. It is also probable that as 
smoke is inhaled through the nose more particles remain in the nasal passages and 
thus do not come in contact with the lungs as much as when the smoke is inhaled 
through the mouth. Thus, on a physical basis alone, no firm conclusions should be 
drawn from experiments in which animals have been exposed to atmospheres of 
tobacco smoke. 

Finally, we must consider the possibility of species differences. It holds true 
for cancer as for many other diseases that a given etiologic agent for man may not 
elicit the illness in animals. Carcinogens thus may be species-specific. Among 
laboratory animals such species differences have been established. How much 
greater, then, may be the difference between laboratory animals and humans. 

These comments are not meant to negate animal experimentation in the field of 
cancer research. Yet, in evaluating results we must bear in mind possible differences 
between animal and human carcinogenesis. 


GENERAL COMMENTS 


In a recent trip throughout the United States I had the opportunity to discuss 
the subject of lung cancer and tobacco with many physicians. It could be readily 
noted that those physicians who were set hardest against believing that tobacco 
might play a role in the etiology of lung cancer were heavy smokers themselves. 
It is only human for one not to believe that harm can come from something one 
likes. In this respect Dr. Peacock once remarked that the observation that chewing 
betel nuts can cause cancer of the oral cavity is readily accepted by most people 
in the western world since it does not concern our own habits. 


During the‘past two years I have seen several hundred patierits with primary 
cancer of the lungs. In taking histories from these patients it became readily evi- 


dent that the vast majority of them had been considered heavy smokers for a long 
period. Perhaps the most telling single observation, however, has been that when- 
ever a male patient suspected to have cancer of the lungs gave a negative smoking 
and occupational history, it was rare indeed for him to have cancer of the lungs, 
in spite of so-called typical clinical evidence. At this time | have seen but four 
male patients with either epidermoid or undifferentiated lung cancer who gave a 
negative smoking and occupational history. 

A careful etiologic history should be taken by every physician suspecting that 
a patient in the cancer age has a lesion of the lungs. In the face of any clinical evi- 
dence together with a positive etiologic history the physician should consider the 
diagnosis of bronchiogenic carcinoma until the disease has proved to be otherwise. 
In one’s suspicion of a disease lies one’s best weapon for early diagnosis, and in early 
diagnosis lies the only hope for satisfactory survival rates. A negative etiologic 
history, on the other hand, makes the diagnosis of primary cancer of the lungs in 
a male less likely. Of course, even such a patient, if clinical evidence is suggestive, 
should be followed with great care. At any rate, the recognition and evaluation of 
the etiologic history should become an important asset in the differential diagnosis 
of primary cancer of the lungs. 
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SUMMARY AND CONCLUSIONS 
1. -xogenous factors play an important role in the production of primary cancer 


of the lungs. 


2. In questioning a patient suspected of having lung cancer one must bear in 


mind that the exogenous exposures may have occurred months or even years prior 
to hospitalization, 


3. City life, even though it may expose man to substances suspected of being 
carcinogenic, cannot account for the recent increase in lung cancer. 

4. Previous lung diseases, with the possible exception of asbestosis, do not play 
a significant part in the induction of lung cancer. 

5. Certain occupational exposures play a role in the production of lung cancer, 
but they can by no means explain the general increase of the disease. 

6. Tobacco smoking, and in particular cigaret smoking, is believed to be pri- 
marily responsible for the great increase in lung cancer. 

7. Cigaret smoking is more prevalent than other forms of smoking among lung- 
cancer patients and is more prevalent in such patients than in the general population. 
Cigaret smoke is more commonly inhaled than either pipe or cigar smoke. Obvi- 
ously, a person who inhales smoke exposes his lungs to more tobacco smoke than 
one who does not consciously do so. 


&. Exogenous factors play a less significant role in the production of adeno- 
carcinoma im men, 


9, Exogenous factors so far have not been found to be of importance in the 
etiology of adenocarcinoma of the lungs in women, 


10. The realization of the importance of exogenous factors in the induction of 
primary cancer of the lungs should become an asset to the differential diagnosis 
of lung diseases. It appears that a male patient without exposure to either tobacco 
or certain industrial agents has small chance of having cancer of the lungs, while 
conversely the more a given patient has been exposed to these substances the 
greater seems his chance of having primary cancer of the lungs. 

11. There may be specific carcinogens in tobacco. Among these, arsenic may 
play a dominant but probably not an all-important role. Possible carcinogens in 
tobacco should be studied with the same care and resourcefulness that have been 
applied to the study of coal tars in recent vears. 

12. The problem of bronchiogenic carcinoma with its incidence steadily increas- 
ing to the point where it is now one of the most common visceral cancers in males 
should awaken the interest of all branches of cancer research. In dealing with 
cancer, as in nearly all the other branches of medicine, preventive measures play 
a significant role. Such measures seem to lie readily at hand in respect to primary 
cancer of the Jungs. With the proper evaluation and use of these measures, much 
may be done to lower the incidence of bronchiogenic carcinoma. 


ABSTRACT OF DISCUSSION 

Mr. Eowakp Lew, New York: The late Prof. Raymond Pearl reported a higher mortality 
rate among heavy smokers than among nonsmokers, the extra mortality arriving between the 
ages of 40 and 65. I have seen the basic material of that report and noted that cancer of the 
lung seems a significant factor in accounting for the greater mortality among heavy smokers. 
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[Eprrorta, Nore.—Dr. Sugiura presented by invitation an account of experimental studies 
carried out by him at Memorial Hospital, New York.| 

Dr. KANemMATSU SucGrura, New York: I heated tobacco in a retort and collected the dis- 
tillate between 500 and 900 C. This material was a tar which induced tumors when painted 
on mice. Tars collected from tobacco smoke have caused cancer in animals as described and 
reviewed by Flory (Cancer Research 1:262-276, 1941). In a statement to the press following 
the Fourth International Cancer Congress, Dr. A. C. Ivy, University of Illinois, estimated that 
in 10 years a person who smokes a pack of cigarets a day inhales 8 qt. of tar. 

In addition to carcinogenic tars, another carcinogenic agent, arsenic, is known to be present 
in considerable quantity in tobacco smoke as shown by the following table: 


Arsenic Content of Tobacco (Expressed as As: Os) 


Mg. per Cu. M. of 
Me. per Lb.* Puffed Smoke t 
0.6- 1.9 
1.7- 3.3 
3.3-10.5 


Cigar tobaccos 

Pipe tobaceos 

Cigaret tobaccos 

Maximum permissible in foods 


Gross and Nelson: Am. J. Pub. Health 24: 36, 1984. 


+ Thomas and Collier: J. Indust. Hyg. & Toxicol. 27: 201, 1945. 
1927. 


Remington: J. Am. Chem. Soe. 49: 1410, 
It will be noted from this table that the arsenic content of samples of tobacco products ranged 
up to 30 times the amount permissible by federal law in marketed foods. 
[Eprrortat Note.—There was exhibited a copy of the 1948 report of the Tobacco Insect 
Conference sponsored by the United States Department of Agriculture, containing recommenda- 
tions for use of arsenical insecticides in control of tobacco pests. It would appear likely that the 


considerable amounts of arsenic found in tobacco products result from the use of arsenical 
insecticides. | 
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INDUSTRIAL EXPOSURE TO CHROMATES IN NEW YORK STATE 


HERBERT S. DANKMAN 
NEW YORK 


I HAVE been asked to speak to you with reference to industrial exposure to 
chromates. I find, though, that the time allowed will permit me merely to 
scratch the surface of this broad subject. Chromium and its salts are now in use 
in approximately 30 industries, and to cover all of them would take far too much 
time. | shall therefore limit myself to a presentation of some of the more common 
industrial uses of chromates in New York State and the types of exposures asso- 
ciated with them. 

It is interesting to note at the outset that there appears to be a difference in 
the toxic properties of the various salts of chromium. The metal itself, however, 
is relatively innocuous. Divalent compounds of chromium are rarely encountered 
in industry. But the trivalent and hexavalent compounds, which find wide use, 
are believed to be the more toxic. 

Another point of differentiation is the relative carcinogenicity of the various 
compounds. .\t the present time no conclusive data are available, but the work of 
Machle and Gregorius seems to suggest the possibility that it is the monochromates 
which are responsible for the high incidence of lung cancer in the chromate 
industry. 

The chief chromium ore is ferrous chromite, composed of iron, chromium, and 
oxygen, but the metal also occurs in nature in the form of lead chromate and 
chromic oxide, Fusion of this ore with sodium carbonate in high temperature 
kilns is the starting point for the manufacture of all chromium salts. 

The chief sources of chrome exposure in this industry in New York State 
occur primarily in the final steps of the process. The drying, grinding, and mixing 
of the ore with sodium carbonate and the inert diluent which is obtained from the 
process are automatically performed in an enclosed system. The fused mass from 
the kiln, containing crude sodium chromate, is also handled in an enclosed system, 
and the workers have little contact with it. In previous years it was periodically 
necessary to enter the room where the kilns discharge onto conveyors, in order 
to shovel out spillage. This subjected the workers to clouds of sodium chromate 
dust, but engineering refinements have since eliminated the necessity for this task. 

Sodium chromate is leached from the fusion in an extractor along with a 
quantity of impurities, which must be removed. Iron compounds are filtered out 
in a continuous filter, whereas aluminum is precipitated as the hydroxide by acidi- 


Address presented at a meeting of the Cancer Prevention Committee in New York on 
April 12, 1950 


Mr. Dankman is Industrial Hygiene Field Investigator, New York State Occupational 
Cancer Committee (May R. Mayers, M.D., chairman). 
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fication to a neutral pH. This is removed in a plate-and-frame filter, an operation 
which exposes the workers to small amounts of sodium chromate mist, since the 
chromate has been only partially converted to the bichromate at this stage. This 
mist is produced by steam arising from the press. Cases of perforation of the 
nasal septum have been reported among workers attending these presses. Vana- 
dium, as the pentoxide, is precipitated in a similar manner and is also removed 
in a plate-and-frame filter. 

Further acidification, to pH 4, completes the conversion to the bichromate. The 
liquor is then pumped to a series of evaporators, where, first, sodium sulfate is 
precipitated and then sodium bichromate. These materials are separated from the 
mother liquor by centrifuges and are discharged into separate hoppers. Each is 
somewhat contaminated with the other. 

Since the sodium sulfate was previously dumped, shoveled, and carted in dried 
form, there was always exposure to the bichromate contained in it. The bichro- 
mate crystals, on the other hand, have always been handled in a moist state, and 
this inhalation hazard has thus been minimized. 


Chrome ulcers, a form of dermatitis, are the product of the handling of the 
salts and are prevalent in all operations. 

The chrome-pigment industry has received considerable attention because of 
the associated lead hazard. But, for the present purpose, there is no need to discuss 
this problem. The colors produced vary from canary yellow to red, with various 
intermediate hues, depending on the pH at which the pigments were precipitated 
from solution. The greens are mixtures of chrome yellows and iron ferrocyanide 
blue. Both zine and lead chromates are produced. 

The exposures found in this industry arise primarily from the handling of the 
dried pigment, its blending with other colors to obtain the proper shade, and the 
packaging of the final product. The reaction vessels, where the pigment is formed, 
present no problem since all. operations are wet and no mist is formed. 

The pigment is filtered in plate-and-frame filters. It is then steam-dried in 
large pans. The manual dumping of these pans into storage hoppers, grinders, 
and blenders presents a dust hazard to all concerned. Sometimes ground pigment 
is also shoveled by hand into blenders, and here again the workers may be exposed 
to high concentrations of the dust. The process of emptying and cleaning the 
blenders and the operation of bagging the product also tend to deluge the workers 
with clouds of respirable chromate dust, unless adequate control measures are 
provided. Primarily, dependence should not be placed on the use of respirators 
in these situations. Local exhaust ventilation or mechanization and enclosure of 
all such dusty operations are essential. 

Chromate pigment, so produced, finds considerable use in the aircraft industry, 
where it is employed as a primer because of its corrosion-resistant properties. 
Zine chromate sprays are applied to the exterior of all planes and on many parts 
of the planes where protection of the surface of the aluminum is required. The 
use of properly designed spray booths provides adequate control for the spraying 
of such airplane parts as can be transported to the booths and accommodated 
therein. The practice of spraying whole planes and large assemblies on the floor, 
however, constitutes a serious exposure, and approved respirators should be worn 
by all persons doing this work. 
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Another means employed in this industry for the protection of exposed aluminum 
surfaces is that of anodizing baths. These baths usually contain 5 to 10% solutions 
of chromic acid in water and can be looked on as the reverse of electroplating. 
Rather than acting to deposit metal, the anodizing operation forms a hard pro- 
tective coating of aluminum oxide on the surface of the metal. This operation is 
performed by suspending the aluminum object in the acid solution and then apply- 
ing a high amperage to the tank. During the operation large,quantities of hydrogen 
bubbles form at the cathode, whereas oxygen is liberated at the anode. 

As these bubbles are liberated at the surface of the liquid, a fine mist of chromic 
acid is dispersed into the working atmosphere. Concentrations well above the 
maximum allowable (0.1 mg./eu. m.) have been found in the vicinity of non- 
ventilated tanks. Perforation of the nasal septum and chrome ulcers occur in some 
of the workers at these tanks. 

Chrome-plating operations are so similar that they present substantially the 
same exposure problems. Objects to be plated are immersed in solutions con- 
taining 20 to 30°, of chromic acid. The difference between the two processes is 
essentially that in the anodizing operation the immersed object forms the anode, 
whereas in this operation it forms the cathode. The chromium is thereby deposited 
electrolytically on the article. 

The leather industry deserves mention because of the large volumes of chromates 
that are used in tanning. Both chromium sulfate and sodium bichromate are 
employed, the former in the one-bath process and the latter in the two-bath process. 
The mechanics of the two methods differ slightly but consist essentially in rotating 
previously prepared skins in large wooden drums along with water solutions of 
the chromate, 

The solutions, containing from 1 to 10% of the chromate, are prepared before 
use by weighing out the necessary amount of the salt and mixing it with water. 
They are then transferred by means of pails to the tanning drums containing the 
skins. The drums are rotated from four to eight hours, after which the tanning 
solutions are allowed to drain off into drains on the floor. 

Employees engaged in the preparation of the solutions are exposed to the 
dust of the chrome salts and to skin contact with them. Those employed at the 
drumming operations are continuously in contact with the tanning solution, which 
at times may form deep puddles on the floor. Their hands are in constant contact 
with it, and at times it is splashed into their boots. There is little exposure to 
chromic acid mist in this process. 

In general, it may be seen that in all of the above industries there are potential 
health hazards arising from exposure to monochromates, bichromates, and chromic 
acid. Skin contact may give rise to chrome ulcers, and inhalation of the dust and 

mist may be responsible for perforated nasal septa and systemic disease. 

Workers in the photoengraving industry, who are engaged in the manufacture 
of copper and zinc plates used in printing, are exposed to ammonium bichromate 
and asphalt. Since both of these substances are under suspicion at present as 
regards possible carcinogenicity, the Division of Industrial Hygiene and Safety 
Standards of the New York State Department of Labor has recently embarked 
on a study of the incidence of lung cancer among photoengravers. 
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In photoengraving, the copper plates are coated with a thin light-sensitive film 
of gelatin and ammonium bichromate, and the plate is then exposed to light behind 
a negative. The light penetrating through the transparent areas of the negative 
causes the formation of a water-insoluble chromium-gelatin film, which is resistant 
to acid. The parts not exposed to light remain soluble and are washed off. 

Prior to etching, all large surfaces which are gelatin-free, and which would 
ordinarily have to be eaten away, are coated with an asphalt paint, which is 
resistant to acid. These areas are reamed out after the plates have been etched in 
a ferric chloride solution, by men called “routers,” who accomplish this with the 
aid of rotary electric cutting tools. The purpose of this procedure is to conserve 
the strength of the etching solution by not allowing it to act on excessively large 
areas. The plates are then examined for flaws, corrected, and are ready for use 
in printing. Only the “routers” appear to be exposed to chromate or asphalt dust. 

Chrome ulcers are of common occurrence in this industry, particularly among 
workers employed at the plate-preparation process, in which the liquid emulsion 
may come in contact with the skin many times daily. 
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USE OF THE CYTOLOGIC METHOD IN INDUSTRIAL MEDICINE 
With Special Reference to Tumors of the Lung and the Bladder 


HENRY A. CROMWELL, M.D. 
AND 
GEORGE N. PAPANICOLAOU, M_D. 
NEW YORK 


{An Abstract of the Address | 


HE HISTORICAL background for cytologic study of sputum with reference 

to lung cancer was presented, together with a discussion of the technique pres- 
ently employed. The diagnosis of pulmonary neoplasms by the cytologic method 
depends on identification of cancer cells which may be present either as clusters or as 
single cells. The most important criteria are those related to the size, the form, and 
the consistency of the nucleus. In bronchiectasis, cells are often exfoliated in clusters 
but lack the nuclear abnormalities which distinguish cancer cells. Odat-cell cancer 
presents a greater difficulty in cytologic diagnosis, because the cells are so small 
that they are easily overlooked. 


The various types of industrial exposures associated with cancer of the respira- 
tory tract were reviewed. Consideration was given to methods for screening 


groups of men exposed to a known or suspected carcinogenic material (arsenic, 
asbestos, chromates, mineral oil mists or fumes, nickel carbonyl, radioactive sub- 
stances). N-rays often fail to disclose lung tumors until they reach considerable 
size. Bronchoscopic examinations or bronchial washings are too difficult to be used 
as routine procedures. Sputum smears, however, can easily be obtained from any 


individual in whom a cough develops. The authors stated that in their experience 


the cytologic specimen examinations had been highly satisfactory, but they stressed 
the need of caution in the interpretation of a single negative or positive report. 
negative report might be rendered if the specimen had been inadequate or there 


had been absence of exfoliation into the bronchus. An erroneous positive report 


may be rendered occasionally as a result of accidental mixing of slides or mislabeling 
of the specimen 


Reference was made to the 1946 report of Herbut and Cleri,' who studied 30 
consecutive cases of bronchogenic carcinoma. ‘They detected cancer cells in 22 of 
their cases (73%) by stained smears of bronchial secretions. They stated that 
cancer cells were thus detected in 7 cases in which bronchoscopy gave negative 

From Cornell University Medical College. 

Address presented at a meeting of the Cancer Prevention Committee in New York on 
April 12, 1950, 


1. Herbut, P., and Clerf, L.: Bronchial Carcinoma: Diagnosis by Cytologic Study of 
Bronchoscopically Removed Secretions, J. A. M. A. 180:1006-1012 (April 13) 1946. 
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results. Dr. Cahan, of Memorial Hospital, New York, found that cytologic findings 
were reported as positive, Class V. in all of his series of cases of bronchogenic 
cancer, concluding that a positive smear was equivalent to a positive biopsy. 

\ case history was presented in which x-ray findings were essentially negative, 
smears of bronchial washings revealed no evidence of neoplasm, but smears of 
sputum presented cancer cells. At operation an epidermoid carcinoma was found, 
sections of which were shown, together with sputum smears. 

It was concluded that present evidence is sufficient to justify trial of sputum 
smears as a routine procedure for early detection of bronchogenic carcinoma in 
groups of industrial employees exposed to recognized carcinogenic hazards. The 
sputum should be collected in 70% alcohol and sent to a laboratory for preparation 
of the smear and study by a competently trained individual. In laboratories now 
carrying out this procedure, slides (approximately four for each case) may be exam- 
ined at a reasonable cost. 

In certain plants manufacturing aromatic amines that present occupational 
bladder-tumor hazards, exposed personnel are checked at intervals by cystoscopy 
and their urine examined for red cells. Cystoscopy requires that the worker consent 
to a disagreeable or painful procedure. The finding of red cells is not specific for 
tumor. Cancer cells found in the urine of patients with cancer of the bladder give 
more conclusive evidence. Data were presented on the efficacy of the cytologic 
method for early diagnosis of bladder cancer. It was concluded that the cytologic 
method afforded the most reliable guide presently available for early diagnosis of 
tumors of the bladder, and offered a valuable and convenient means of screening 
industrial populations exposed to bladder-tumor hazards. 


Data relating to the efficacy of the cytologic method as applied to diagnosis of 


bladder tumors have been presented by Marshall and Schmidlapp,* and the general 
subject has been reviewed by one of the authors (G. N. P.)." 


2. Schmidlapp, C., and Marshall, V.: Detection of Cancer Cells in Urine: Clinical Appraisal 


of the Papanicolaou Method, J. Urol. 59:599-603, 1948. 
3. Papanicolaou, G.: Survey of Actualities and Potentialities of Exfoliative Cytology in 
Cancer Diagnosis, Ann. Int. Med. 31:661-674, 1949. 
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BLADDER LESIONS FROM AROMATIC AMINES 


Statistical Considerations and Prevention 


MARIO BARSOTTI 
AND 


ENRICO C. VIGLIANI 
MILAN, ITALY 
Translated by Louis J. Sciarini, Ph.D., New Haven, Conn 


N 1937 Di Maio! and Barsotti brought out the first Italian contribution to the 

statistical and clinical study of bladder tumors caused by aromatic amines: They 
examined S86 workers cystoscopically and found cancers in 4, papillomas in 7 and 
congestive changes of the mucosa in 26. Their observations concerned a dye plant 
and were made during the period 1931 to 1936. This was after the discovery of 
two bladder tumors from benzidine had induced the sanitary directors of the plant 
to practice cystoscopy—first on the workers that had been working in the benzidine 
department, then on all engaged in the production of beta-naphthylamine, and 
successively also on the workers of other departments where it was deemed there 
might be exposure to the danger of lesions of the bladder. A survey of the literature 
and of thie results of our observations induced us to make a more extensive study 
of the problem of bladder tumors from amines, extending our observations to 
another plant (another unit affiliated with the Montecatini), trying to identify the 
substances endowed with the more oncogenic power, and instituting all possible 
precautions during their manufacture. In particular, the practice was established 
of performing clinical examinations and urinalyses with an annual cystoscopic 
examination. The workers were not compelled, but were invited, to go periodically 
to the plant’s infirmary for the cystoscopic examination ; with persuasion and with 
good urologic techaique it was possible to examine cystoscopically almost all the 
persons that were working or had been working for a couple of vears in the benzi- 
dine department and in the production of beta-naphthylamine, alpha-naphthylamine, 
and aniline. Certain of the workers had repeated cystoscopic examinations. Also 
workers that had left these departments many years before were invited to be 
examined, while, for the purpose of control, other workers were examined who 
were employed in other departments of the same plant. 


Phis article was published originally in Italy (Med. Lavoro 40:129-138 [May] 1949). 

\n abstract of this paper was presented at the meeting of the Cancer Prevention Committee 
in New York on April 12, 1950. It was felt that the authors’ data were of very substantial 
interest, especially with reference to the controversial question of whether exposure to benzidine 
presents a bladder tumor hazard. Since these data are not readily available to American readers, 
owing to language barriers, a translation from the Italian has been prepared by Louis J. 
Seiarini, Ph.D., Department of Public Health, Yale University, and entered in these Proceedings. 

1, Di Maio, G.: Tumori e¢ lesioni precancerose della vesica da amine o nitroderivati (detti 
da anilina): Primo contributo clinico italiano, Arch. ital. urol. 14:283-385 (July) 1937; 
abstracted, Urol. & Cutan. Rev. 41:743, 1947. 
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Two hundred two workers received 680 cystoscopies from 1931 to 1948. In 
these numbers the observations published by Di Maio in 1937 are included. The 
present paper is based on these statistics. 

Collecting statistical data on bladder tumors resulting from effects of amines 
in dye plants is made difficult by the great numbers of substances handled by the 
workers and by the frequency with which these workers transfer from one depart- 
ment to another, not only because of technical requirements but also because of 
sanitary regulations aimed at prevention. Furthermore, the severity of exposure 
differs according to the different methods of production and handling of the amines. 
It also depends on the daily and the total exposure of the workers to the possibly 
oncogenic substance. Nevertheless, it was possible for us to classify almost all the 
workers according to the compound with which they were exclusively or predom- 
inantly in ‘contact and to compile the accompanying table of our observations. 


Data Concerning Bladder Lesions from Aromatic Amines Found from 1931 to 1948 
in Two Aso Dye Plants 


Examined Workers Found to Have 
Workers - A 
Examined Conges- Peduneu- 
Exposed Cysto Normal tive lated Sessile Car- 
Substances Workers scopically Bladder Lesion Tumor Tumor cinoma 


Benzidine 
Reduction 36 § 8 1 0 0 
Rearrangement, filtration, ete...... j 16 30 4 
Utilization 3 

Beta-naphthylamine 
Plant A : 26 3 
Plant B se 

Benzidine and beta-naphthylamine.... 

Alpha-naphthylamine 

Aniline 
Production 
Utilization 

Nitrochloro derivatives of benzene 

and homologues Unknown 
Inorganie substances Unknown 


9 
4 


18 


The workers that were given cystoscopic examination bad all worked for at 
least a year, and in the case of aniline for at least two years, with the oncogenous 
substance. When a small group of workers were exposed to a dangerous prepara- 
tion, we tried to examine all of them. When the workers were a large group (as, for 
instance, in operations involving further utilization of the finished products aniline 
and benzidine) the ones selected were only those who had urinary alterations or 
who were complaining about bladder disturbances or those with more seniority. 


TECHNOLOGICAL DATA 


A brief description of manufacturing processes will be useful in discussing the 
cases observed in various departments. 


BENZIDINE 
Production.—The production of this substance was started in 1919. Until 1938 
benzidine was manufactured as a base. From 1938 to date, in order to avoid the 
more dangerous phase of the production, the process was stopped mostly at the 
benzidine sulfate step. In the last seven or eight years the production ratio of 
benzidine sulfate to benzidine as a base has always been more than 10: 1. 
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Benzidine is manufactured in two phases and in two distinct departments: (a) 
reduction of nitrobenzene to hydrazobenzene and (>) rearrangement of benzidine. 
The first is done in a section of the electrolytic soda department by the action of 
sodium amalgam; the hydrazobenzene, in the form of a crystalline paste, after 
filtration, is carried by trollies to department >, where benzidine rearrangement 
oceurs. The hydrazobenzene is treated in a vat for eight hours with hydrochloric 
acid and ice, followed by heating. The benzidine hydrochloride obtained is allowed 
to cool to 50 C.; it is then filtered in a vacuum and treated in a vat with sulfuric 
acid; the insoluble benzidine sulfate is then filtered. Until 1938 the production of 
henzidine proceeded along the following course: Benzidine sulfate, collected with a 
shovel from the filter, was treated with sodium carbonate and transformed to 
henzidine base as a paste; this paste was introduced by hand into several filter- 
cloth bags. It was then pressed, unpacked, placed in trays and dried. It was then 
pulverized in a mill and the powder put in drums, 


The department where nitrobenzene was reduced to hydrazobenzene had an 
average work force of 14, and these men had been working for at least two years. 
Krom 1919 on there were about 36 workers; of those, nine were examined with 
the cystoscope, some of them as many as five times. One of them presented a 
slight congestion ot the bladder. In the benzidine rearrangement department, which 
had an average of 16 workers, 68 had been working, from 1919 until the time of 
reporting, for at least a year or more; of these, 61 were examined cystoscopically 
one or more times, with the following results: normal condition in 16, congestive 


lesions found at least once in 30, pedunculated papillomas in 2, sessile tumors in 
4 and carcinoma in 9. 


The workers with tumors had been exposed to benzidine for a minimum of 5 


years to a maximum of 16 years; the average was 8 years. The maximum period 
of time between cessation of contact with benzidine and development of tumor 
was 16 years. 


Utilization —Out of a total of 106 workers exposed to the diazotization of 


benzidine in the manufacture of azo dyes for more than a year, from 1931 on, 13 
who had hematuria or bladder disturbances or had job semority were selected and 
examined cystoscopically, with the following results: normal condition in 5, con- 
gestion in 3, pedunculated papilloma in 1, carcinoma in 4. The minimal time of 
exposure for the workers with tumors was 10 years; the maximum was 26 years ; 
the average was 16 years. 

It follows, therefore, that the frequency of tumors and congestive lesions appears 
notably less in the departments utilizing benzidine base and benzidine sulfate than 


in the production department. Moreover, the tumors developed in those depart- 


ments after a longer period of exposure. 

Benzidine is very dangerous. An electrician who worked from 1924 to 1929 
in a room separated from the milling and drying room of the benzidine base by a 
sohd partition containing a small window was found to have a bladder tumor in 
1947 and is now in a serious condition. 

Another worker, engaged in the utilization of benzidine in the azo compound 
departments for 10 years (1928-1938), had a papilloma even when transferred to 
the building force and was found to have another papilloma in 1945 and a cancer 
in 1946, A third one, engaged in benzidine production for six years, had a papilloma 
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in 1933; a sessile tumor developed in 1938 after he had been transferred from this 
work, and he died in 1946 with a cancer. 

From 1938 on, in spite of the very great decrease in the production of benzidine 
as a base, we encountered two more sessile tumors, the first one in a worker who 
had been working in the benzidine rearrangement department from 1941 to 1947. 
In 1946 this worker was found to have congestion of the trigon, which persisted 
until 1947. He was then transferred to another operation, and in 1948 a sessile 
tumor was found and treated by electrocoagulation. The patient is still living and 
has no disturbances. A second tumor was noticed in a worker in 1948; he had 
started working in 1940. The tumor was electrocoagulated in February 1948; the 
patient is now well. 

Beta-NAPHTHYLAMINE 

Beta-naphthylamine was manufactured in Plant A from 1924 to 1932 by auto- 
claving beta naphthol, ammonia, and ammonium bisulfite at 150 C. The beta- 
naphthylamine was transferred to a vat, filtered in vacuo, collected as a paste, 
and again distilled in vacuo; it was then collected in trays, left to solidify, dried, 
broken down into pieces, and milled into very fine powder. In 1932 its production 
was discontinued. From 1924 to 1932 the workers engaged in its production num- 
bered 33 (annual average, 22). Twenty-six were examined with the cystoscope 
one or more times, with the following results: normal condition in 8; congestive 
lesions in 10, pedunculated papillomas in 4, sessile papillomas in 2, carcinoma in 3. 

After 1938 beta-naphthylamine was made in Plant B according to the following 
procedure: Beta-naphthol and ammonium bisulfite were autoclaved with an excess 
of ammonia. After the reaction beta-naphthylamine was washed, filtered, and dried 
in vacuo as a liquid. It was then distilled, cooled, broken down by machine, and 
stored in a room separated from the department. The product was packed in drums 
as a powder. The operations are all automatic (enclosed), without contact between 
personnel and substance. Six workers were engaged (two per shift) and a foreman. 
All were given cystoscopic examination, and all six showed congestion of the 
bladder but no tumors. 

The workers with tumors had undergone beta-naphthylamine exposures over 
periods varying from a minimum of four years to a maximum of six years (Plant A 
produced beta-naphthylamine for eight years only): the average period of exposure 
was five years. The maximum latent period between cessation of exposure and 
development of tumor was 11] years. Some workers had recurrence of tumor in 
other parts of the bladder even after they had been taken off the job. 

For instance, F. E., in 1932, after six years of work with beta-naphthylamine, had two 
papillomas. These were treated by fulguration, and he was taken off the dangerous work. In 
1936 he had another papilloma, in 1937 two papillomas, in 1938 another papilloma, and in 1944 
two small papillomas. All were electrocoagulated. Since 1944 he has been well. Annual cystoscopy 
from 1944-1948 has not revealed any tumors. 

M. G., in 1933, after four years of work with beta-naphthylamine, had two papillomas; these 
were fulgurated, and he was taken off the job. In 1936 he had two more papillomas, which 

were fulgurated, and he was again taken off the job. Now he is well. 


For these reasons, the danger from beta-naphthylamine is deemed greater than 
that from benzidine—at least with the procedure in use until 1938. In Plant B a 
new installation was studied for the purpose of avoiding every possible contact 
with the substance. This result could not be attained completely because of mainte- 
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nance operations ; however, in 10 years of operation with a yearly tonnage produc- 
tion equal to that obtained from the old installation no tumors were observed in 
spite of the fact that six workers showed congestion. 


ALPHA-NAPHTHYLAMINE 


Alpha-naphthylamine is obtained by reducing mononitronaphthalene with cast 
iron chips and hydrochloric acid. After reduction, the substance is decanted, dis- 
tilled in vacuo, and put in trays, where it solidifies. It is then broken up and put in 


barrels. The operations in which the workers are in greater contact with the sub- 
stance are discharging of the still, milling, barreling of the product, and the collection 
of the iron sludge. Alpha-naphthylamine has been produced for more than 20 years 


' and contains 3% of beta-naphthylamine. In this operation 30 workers were engaged, 

“, but they were also engaged in the preparation of toluidines, anisidines, xylidines, 

$ chloroanilines and phenetidines. Twenty-three workers were given cystoscopic 


examination; 14 were always normal, 7 had bladder congestion, and 2 had sessile 
papillomas. The first case of papilloma appeared after four years’ exposure and 20 
years’ latency; the second one after 25 years of exposure and one year of latency. 


ANILINE 


Aniline has been produced for more than 25 years in quantities of 1,000 tons 


per year by an average of 10 workers per year; nine workers were alternated, and 
worked for more than two years. Out of a total of 19 workers, 12 were given 


cystoscopic examination, with the following results: 9, normal; 3, congestion of 
the bladder. 


Resides the workers engaged in the production of aniline and its analogues, the 
workers engaged in its utilization were also taken into consideration. It is very 
difficult to make a precise estimate of these workers and the duration of their daily 
contact with aniline; nevertheless, we have calculated that about 600 have had 
contact with aniline and its homologues for a period of over two years. Of these, 
32 were examined cystoscopically. They were selected from those with urinary 


j changes or job seniority, with the following results: 24, normal; 7 congestion ; 1, 
: sessile tumor. The tumor was observed in one of the three workers engaged in the 
; preparation of phenylglycine (aniline plus monochloroacetic acid). Finally, the 
; following workers were given cystoscopic examination: seven engaged in working 


with the nitrochloroderivatives of benzene—mononitrobenzene (three workers, one 
normal, two with congestion), dinitrobenzene (one worker, with congestion), 
chlorobenzene (three workers, two normal, one with congestion )—and nine workers 
(as a control) engaged in the research department, dealing with the hypochlorite 
and electrolytic soda, They were all normal except one worker exposed to the 
hypochlorite, who had congestion of the bladder. 


COM MENT 


Over 280 workers were exposed, during the period 1931 to 1948, for more than 
one year to contact with benzidine, beta-naphthylamine and alpha-naphthylamine. 
One hundred forty-two received cystoscopic examination. Of these, 18 had carci- 
noma of the bladder; 8, sessile tumors ; 7, pedunculated tumors, and 58 congestion 
of the bladder. It may well be that workers not given cystoscopy, or examined cysto- 


scopically many years ago and now lost sight of, may be ill or dead of bladder 
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tumors without our knowledge or our control. This is possible especially for the 
workers who have left the plant or who have worked in other departments where 
the developing tumor is benign and fails to manifest itself. Still, such cases may 
not be numerous, because of the accurate medical control which is maintained in 
the plant over all those who have worked with aromatic amines. Cases of bladder 
tumor should also come to our attention because the plant is situated in a small 
town where the subsequent history of the ex-worker is more easily obtained than 
in a big city. 

The aromatic amines that are indeed really dangerous are beta-naphthylamine 
and benzidine. Considerably less serious is alpha-naphthylamine, with which there 
may be danger from the percentage of beta-naphthylamine contained therein. 
Aniline and its homologues appear completely devoid of oncogenic power. Of more 
than a hundred workers engaged in the production of aniline and its homologues, 
none had any carcinoma and only one presented a sessile papilloma, which appeared 
to be due to phenylglycine. The ages of the workers in whom carcinoma developed 
were between 34 and 60 years, the average age being 46 years. The ages of the 
workers in whom pedunculated or sessile papillomas developed were between 24 
and 50, the average being 37 years. 

The opinion maintained by Bellesini, in Italy, that heredity plays a great role 
in the genesis of tumors due to amines does not find confirmation in our statistics. 
Only in 2 of 34 cases of tumors observed by us was there a previous family history 
of tumor. 

The site of the tumor was always in the bladder except in one case in which the 
diagnosis as to the site remained dubious. Therefore, this case was not included in 
the statistics. 

This concerns a worker who had been working for six years in the benzidine department 
(from 1920 to 1926). Later he was transferred to the boiler room of the plant. In 1947 he had 
microscopic hematuria. After several months a tumor was observed in the upper portion of the 
bladder. This extended like a sausage to the kidney region. The microscopic hematuria was 
continuous and the deterioration progressive, while the tumor was getting bigger, showing two 
large, fixed, distinct masses in the bladder and the left renal area. At cystoscopy no lesion of the 
bladder mucosa was seen; moreover, the openings of the ureteral orifices could not be visualized 
because of the marked distention of the bladder, and intravenous pyelography failed to show the 
left pelvis and ureter. Death occurred in June, 1948, with great cachexia and edema of the left 
leg due to compression and invasion of lymphatics. An autopsy was not possible. The probable 
diagnosis was malignant tumor of the left ureteral papilla, due to benzidine, with left renal 
metastasis. 
Acute intoxication caused by aromatic amines apparently is not important in 
tumor genesis. Of 34 patients, only two suffered from acute intoxication (due to 
toluidine). In the aniline-production department over a 20-year period 60 acute 
intoxications were noticed ; nevertheless, no tumor developed. The minimum period 
of exposure to the aminobases before tumor development was four years. Previous 
exposure for even a short period to the aminobases prior to the main exposure 
apparently induces a special sensitivity; however, we have noticed, in three cases, 
that tumors developed after five years of exposure to beta-naphthylamine in indi- 
viduals engaged previously in agricultural work. 

In many cases the tumors reappeared after fulguration, and when the workers 
were taken off the dangerous work the tumors reappeared several times in various 
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parts of the bladder. Tumors appeared more than 20 years after discontinuation 
of the exposure. These facts leave us dubious over the advisability of rotating 
workers on the production of benzidine and beta-naphthylamine. If many workers 
are rotated, it becomes difficult to follow them for many years with cystoscopy. 
We are trying, therefore, to reduce as far as possible the number of workers exposed 
to benzidine and beta-naphthylamine, in order to protect them as far as possible 
from coming in contact with the substance; to follow them yearly cystoscopically, 
and not to change their work except for short periods when they show bladder 
lesions. 

The congestive lesions of the bladder do not necessarily develop before the 
tumor but are followed by the tumor in a notable percentage of cases. They are 
not at all specific to the action of the aromatic amines. The congestive lesions 
appear at every age and do not always give rise to microscopic hematuria. They 
are subject to improvement when locally treated and when the worker is removed 


from the hazard. If hematuria, either gross or microscopic, is found, the health 


of the worker should be given consideration. However, it must be remembered 
that there are many cases of congestion of the trigon 


and that several cases of 
benign and malignant tumors have developed without 


giving rise to hematuria. 
While, therefore, it is necessary to use the cystoscope every time hematuria is 
found, cystoscopy should not be delayed until this symptom appears in the workers 
exposed to the danger of bladder change. In our opinion, workers should be exam- 
ined cystoscopically every year, starting with a ureterocystoscopic examination 
when the workers are admitted to the department where the oncogenous substances 
are produced or utilized. 
PREVENTION 

The best prevention of bladder tumors due to aromatic amines consists in pro- 
ducing non-azo-dyes. Where that is not possible, we have attempted to prevent 
the tumors with the following measures: 

1. Substances that do not form light or fluffy powders are used; for example, 
benzidine sulfate rather than benzidine base. 

2. The manufacturing procedure is mechanized and carried out in a closed 
system in order to reduce to a minimum the exposure of the workers engaged. This 
was done very satisfactorily in the new installation for beta-naphthylamine produc- 
tion. This is being done in the manufacturing of benzidine, where we have not only 
stopped the production at the benzidine sulfate step, but we have studied theoretical 
improvements for this substance—perhaps that of producing it as a semifluid paste 
having a constant composition which can be transferred by a pipe system to the 
department where it is immediately diazotized and is so made harmless. 

3. Cleanliness of the room, the machinery, and the workers is pushed to the 
extreme. 


4. In the dangerous operations, only those workers are employed who are per- 


fectly healthy and who are intelligent and trained in the technology of the manu- 
facturing procedure and are aware of the dangers. They are thoroughly examined, 
including use of the cystoscope, before they get the job, to make sure of their 
general health and of their good liver function (where there may be a mechanism 
for the neutralization of the oncogenous substances). The individual should be free 
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of bladder lesions and ureteral stenosis. The persons who are subject to alcoholism 
and the ones whose family history includes repeated cases of cancer are rejected 
as a precautionary measure. 

5. Only workers strictly indispensable to the manufacturing and those alone, 
are allowed to go into the dangerous departments. They are rotated as little as 
possible. Our principle is to remove the danger and leave the workers and not 
to leave the danger and change the workers. 

6. A special laboratory for the study of bladder tumors resulting from the effects 
of aromatic amines and their prevention has been set up by the Montecatini in the 
Clinica del Lavoro at the University of Milan, where all the workers that have such 
lesions are hospitalized (for an extensive study of their conditions and for proper 
therapy). Periodic meetings are held, in which all the persons concerned take part, 
particularly Dr. Barsotti, director of the Sanitary Service, Professor Vigliani, 
director of the Clinica del Lavoro, Professor Di Maio, the urologist, the physicians 
of the plants where the aromatic amines are produced and utilized, the director of 
the chemical services of the Montecatini, and the chemist whom the company has 
put in the new laboratory for medical research. The collaboration of the various 
specialists has proved very useful, and it is our conviction that only close collabora- 
tion can produce substantial progress in the fight against bladder tumors due to 
aromatic amines. 
SUMMARY 
The finding of bladder tumors in two workmen in the benzidine department of a 
dyestuffs plant in 1931 made advisable the cystoscopic examination of all the work- 
men employed in this, and later, in other departments producing or employing 
aminobases. Of 186 workmen examined cystoscopically from once to as many as 
seven to eight times, 83 belonged to the benzidine department, 33 to the beta- 
naphthylamine department, three to both departments, 23 to the alpha-naphthyl- 
amine department, and 44 to the aniline department. 

In the course of the last 17 years we have found, even in the absence of symp- 
toms, carcinoma, 18 cases (13 from benzidine, 3 from beta-naphthylamine, 2 from 
both) ; sessile papillomas, 9 cases; pedunculated papillomas, 7 cases, and congestive 
lesions, 73 cases. As the cystoscopic examination was repeated on many workmen, 
it has been possible to follow the evolution of bladder lesions from the early con- 
gestive to the carcinomatous phase. We have reached the following conclusions : 

1. Benzidine and beta-naphthylamine have the highest carcinogenic power. 

2. The operations that especially expose the workman to the risk of tumor 
lesions are the processing of benzidine base (filtration, pressing, drying, and 
milling) and the grinding and milling of beta-naphthylamine. 

3. Aniline has no appreciable carcinogenic power. 

The minimum period of exposure for a tumor to appear was four years and 
the maximum 28 years. The maximum period between cessation of exposure 
to aminobases and the diagnosis of tumor was 20 years. 

Changes in the working processes, rigorous application of precautionary meas- 

ures, and periodical examination of the workmen have resulted in a reduction of 
the frequency of bladder tumors from amines. 
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SURVEY OF SOME CURRENT BRITISH AND EUROPEAN STUDIES 
OF OCCUPATIONAL TUMOR PROBLEMS 


WILLIAM E. SMITH, M.D. 
NEW YORK 


N JUNE 28, 1950, [ sailed from New York with the object of visiting indi- 
viduals engaged in the study of occupational tumor problems abroad. Experi- 
ence gained from these visits provides the material of this report and will be 
presented under the following headings: 


I. Shale Oil 

Il. Petroleum 
Ill. Asbestos 
IV. Dyestuffs 

Vv. 


Sources of Statistical Data on Occupational Factors in Cancer. 


SHALE 


OIL 


Skin cancers in paraffin workers in the Scottish shale-oil industry were noted 
as long ago as 1876. In 1923, a detailed study of this problem with a report of 65 
cases was prepared by Dr. Alexander Scott ' at the request of the Scottish shale-oil 
industry. Dr. Scott has continued since that time to serve as medical consultant for 
the industry and as works physician. I had the privilege of visiting him at the 
Pumpherston Works in Mid-Calder, Scotland, where I also had the pleasure of 
meeting Mr. Alan Anderson, the works manager, Dr. E. Smith, the chief chemist, 
and Mr. Crombie, works chemist. Mr. Crombie gave me a tour of the plant. He 
stated that oil shale, the material taken out of the earth, is retorted at 1600 to 
1900 F. at four plants in Scotland to yield naphtha, ammonia, and crude oil. The 
products are then sent to the Pumpherston Works, where they are processed to 
vield gasoline, industrial naphthas, paraffin, diesel oil, coke, and acid sludge.* The 


paraffin is obtained by a pressing operation, to be commented on in more detail 
later. 


Presented at a meeting of the Cancer Prevention Committee in New York, Oct. 18, 1950. 
Dr. Smith is Assistant Professor, Department of Industrial Medicine, Post-Graduate 
Medical School, New York University. 

Travel expenses involved in the preparation of this survey were met by grants from the 
Anna Fuller Fund and from New York University. 


1. Scott, A.: On the Occupation Cancer of the Paraffin and Oil Workers of the Scottish 


Shale Oil Industry, British M. J. 2:1108-1109 (Dec. 9) 1922; The Occupation Dermatoses of 
the Paraffin Workers of the Scottish Shale Oil Industry, with a Description of the System 
Adopted and the Results Obtained at the Periodic Examinations of These Workmen, Eighth 
Scientific Report, Imperial Cancer Research Fund, London, 1923, pp. 1-94; Shale Oil Industry in 
Occupation and Health, Report No. 242, International Labour Office, Geneva, 1925. 


2. A Brief Description of the Operations of the Scottish Shale Oil Industry, Scottish Oils, 
Ltd., Glasgow, 1948. (32 pp.) 
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During the past 30 years the number of employees engaged in paraffin process 
work has remained about the same, 40 to 45. Dr. Scott stated that in 1919, when 
he made his first survey of the plant, 43% of the men in the paraffin works had 
dermatitis. At present, only 7.5% are so affected, representing a total of three cases, 
which I saw together with a fourth case, that of a man who had retired. All had 
been exposed for 20 years or more: 


Case 1 (Dermatitis Erythematosa).—The forearms were covered with dull-red splotches of 
varying size and shape, which blanched on pressure. This man had been employed for 27 years. 
The erythema had appeared over the past six months. 

Case 2 (Dermatitis Erythematosa).—This was a more advanced stage of the condition seen 
in Case 1. The splotches were raised and had a brownish tint. Between them were many white 
scars, the remains of earlier lesions. This man also had oil folliculitis, the hair follicles on the 
arms and over the knees standing out prominently as black points. He had been employed for 
30 years. His dermatitis had begun 20 years ago. 

Case 3 (Dermatitis Papulare).—Brownish purple papules were scattered over the forearms. 
They were scaly and firm. The man had been employed for 24 years. Lesions began to appear 
10 years ago. 

Case 4 (Epithelioma).—Two cancers had been removed from this man’s forearms. He had 
four keratotic horns on his hands and a suspiciously firm mound in the skin at the wrist. The 
skin over this mound did not seem remarkable, and the lesion had no papillomatous features, 
but Dr. Scott said he had found cancerous downgrowths in a biopsy specimen of such a lesion 
from an earlier patient. On the anterior surface of the legs and on the forearms there was a 
fading dermatitis erythematosa. On both the legs and the arms were many “paraffin warts.” 
The latter were raised, conical, red with a black head in the top. They were said to be due to 
obstruction of sebaceous ducts with paraffin, and to disappear readily when this was expressed. 
They were not associated with subsequent neoplastic change. This man had been employed in 
the paraffin works for 30 years and had then retired. His dermatitis and subsequent skin tumors 
had developed wholly in the period of three years after he left the works. Dr. Scott emphasized 
this case as illustrating the need to follow exposed personnel even though they may have ceased 
to be employed in a hazardous job. 


All men at the works are examined at three-month intervals, and any skin 
abnormalities are recorded on charts of the anterior and posterior body surfaces. 
In this way, Dr. Scott has been able to show that in paraffin workers tumors arise 
in areas of skin that have been the site of preexisting dermatitis. By contrast, in 
oil workers epitheliomas usually arise without preexisting dermatitis, even on hands 
or arms. The records disclosed no association between injuries and localization of 
tumors. 

The erythematous dermatitis may occur after only a few days of employment 
in the paraffin works. It usually responds to treatment. If it persists, the man is 
removed from the works, the dermatitis then usually clearing up. If the dermatitis 
is allowed to become chronic, with the skin becoming indurated and covered with 


scaly or papular lesions, danger of cancer arises. In contrast to the tendency for 
paraffin workers’ cancer to occur on the forearms, oil workers, retortmen, and 


laborers more commonly incur scrotal cancer, which arises without observable pre- 
existing dermatitis. 


On the basis of the greatly decreased incidence of dermatitis and skin tumors 
experienced among employees in recent years Dr. Scott felt that these problems had 
been brought under satisfactory control in the Scottish shale-oil industry. In the 
case of the paraffin workers, he felt this improvement had been made possible in 
large measure by a change in the type of press, a change made in 1935. Prior to 
that date the crude paraffin scale from a low-pressure pressing operation was 
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shoveled onto canvas sheets, on which it was spread out into a shallow layer by 
the workers’ bare hands. The sheets, thus loaded, were piled one on top of the 
other, by hand, into a press to squeeze out the oil, after which the paraffin was flaked 
off by hand. The whole process thus involved very intimate exposure of the skin 
of the forearms, but the legs and the body were protected by heavy canvas wrap- 
pings and aprons, respectively. These conditions doubtless accounted for the 
common occurrence of skin tumors on the arms of paraffin workers and the relative 
rarity of scrotal cancers. Leather or rubber shields had been experimented with, 
to protect legs and body, but discarded in favor of canvas, which was found in 
practice to be more effective in preventing dermatitis. The canvas is of the same 
quality and thickness as that ordinarily used in wax presses (16 0z. per square yard ; 
54 gm. per square meter). In 1935, the procedure just described was replaced by 
high-pressure filter presses into which the oil is fed, chilled, and pressed without 
handling until the press is opened. The pressmen wear canvas aj:rons. I saw these 
new presses and found them to be very similar to those in use in American wax- 
works. Since skin and scrotal cancers have occurred in pressmen operating such 
machines in America, it did not seem likely that the change in equipment could 
account entirely for the very remarkable decrease in skin disorders described by 
Dr. Scott, though it must have been a very major step in that direction. Other 
factors have also to be considered. 

Among these other factors has been the installation of shower baths and washing 
facilities. Ordinary neutral soap is used. The workers have cooperated in the use 
of these facilities, which include means for laundering their own work clothes, which 
they leave at the plant in lockers instead of wearing them home. For laundering 
clothes, a detergent (““by-prox”) is used and has been found satisfactory in remov- 
ing oily matter. It is made by Scottish Oils, Ltd., Mid-Calder, Scotland, and is a 
sodium alkyl sulfate (a sulfated oil, not a sulfonated oil). A further procedure has 
been adopted based on experiments by the Tworts,* who found that mice painted 
with carcinogenic oils yielded fewer tumors if their skins were rubbed with hydrous 
wool fat (lanolin) prior to painting. At the Pumpherston works, each man is issued 
a weekly ration of 1% Ib. (226.5 gm.) of olive oil containing 25% hydrous wool fat. 
Peanut oil had been tested for this purpose but discarded as not having enough 
“cling”; i. e., it remained on the skin less well than olive oil. Castor oil had been 
used earlier, without hydrous wool fat, and given up for reasons not stated. At 
present, therefore, the practice is for the men to rub their arms and hands well 
each morning with the mixture of 25% hydrous wool fat in olive oil. Aside from 
any merit which this procedure may have in protecting the skin, it is said to facili- 
tate the removing of oil from the skin by subsequent washing with ordinary soap 
and water, Barrier creams (“rozalex” and “esoban”) have also proved satisfactory. 
If dermatitis develops, it is treated with a medicated cream.‘ This alleviates the 
3. 


Twort, C. C., and Twort, J. M.: Studien tiber Krebsentstehung, Ztschr. Krebsforsch. 
32:504, 1930. Twort, J. M., and Lyth, R.: The Prophylactic Effect of a Colloid Material on 


the Skins of Mice Painted with Various Types of Carcinogenic Agents, J. Hyg. 48:252-255, 
1944. 


4. This cream is made of the following ingredients: stearic acid, 15%; hydrous wool fat, 
10% ; white wax, 8%; liquid petrolatum, 16.5% ; distilled water, 48% ; beta-phenylethyl iodide, 
1% ; titanium dioxide, 0.5% ; monoethanolamine, 2-aminoethanol, 0.8% ; chlorocresol, 0.2%. It is 
marketed by Calmic Ltd., Crewe, England. 
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acuteness of the disease, and Dr. Scott finds that the acute type clears up readily. 
Once wartiness or scaliness develops, it will not clear up but can be kept under 
control by any good dermatitis cream. 


In addition to the change in equipment and the measures just described for 
protecting the skin, potential employees are screened with the aim of picking men 
with swarthy skins, as these do not appear as susceptible to oil irritation. Men with 
auburn hair and men who freckle readily or who have preexisting skin disease, 
especially psoriasis, are not hired as pressmen. 

Lastly, I could not fail to note the excellent relationships between management, 
labor, and medical officer. Their mutual interest and cooperation have no doubt 
been a major factor in bringing the situation under control. The friendly confidence 
apparent in the relations between the employees and Dr. Scott is a warm tribute to 
this kindly physician and to the officials of the company, who have together ably 
met a classic task of industrial medicine. It is a pleasure to acknowledge the cour- 
tesy and advice of Mr. Alan Anderson, the works manager. 


Dr. Scott showed me an excellent series of lantern slides illustrating gross and 
microscopic features of the dermatitis and the tumors here discussed. The Cancer 
Prevention Committee has obtained reproductions of these slides, which are avail- 
able for loan to oil companies wishing to use them for instruction of medical 
personnel. 

In London, I visited Dr. S. A. Henry, former medical inspector of factories. 
who has analyzed 4,624 cases of skin tumors reported as of occupational origin 
since 1920 under the British Workmen's Compensation Act, provisions of which 


are described in Dr. Henry’s reports.° Mule spinners in the cotton textile industry 
contributed 1,407 of the above total of cases. The hazard in this occupation has : 
been traced to the use of carcinogenic oils, notably those containing shale oil, to ; 
lubricate the spindles. Dr. Henry’s published analyses show a marked decrease of : 
the skin cancers attributed to shale or mineral oils in recent years. He credited 
this improvement to increasing adoption of noncarcinogenic spindle oils and to the : 


fitting of felt washers onto the mules to prevent oil spray. The shortest time eiaps- 
ing from onset of work to manifestation of cancer in cases attributed to shale or 
mineral oil was four years, but the maximum number of cases was reported after 
50 to 54 years’ exposure. Further comment on this subject is contained in the last 
section of my report. 


Extensive experimental studies on the carcinogenicity of shale and mineral oil 
are contained in the monumental works of the Tworts and their associates. Dr. 
C. C. Twort has now retired from work with oils, but he generously supplied at 
my request a collection of his papers on the subject. A bibliography of this valuable 
collection, comprising some 40 titles, can be obtained from the Cancer Prevention 
Committee. 


If. PETROLEUM 


Through the courtesy of Prof. John R. Squire, | had the opportunity of becom- 
ing acquainted with the studies going forward at Birmingham University in col- 
laboration with the Committee on Carcinogenic Action of Mineral Oils appointed 


5. Henry, S. A.: (a) Occupational Cutaneous Cancer Attributable to Certain Chemicals 
in Industry, British M. Bull. 4:389-401, 1947; (b) Cutaneous Cancer in Relation to Occupation, 
Ann. F y Coll. Surgeons England 7:425-454, 1950. 
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by the Medical Research Council with the support of the British petroleum industry. 
In the cancer research laboratories of the University various oils are being tested 
on the skins of animals by Dr. D. L. Woodhouse, and epidemiological studies are 
pursued by Dr. C. N. D. Cruickshank and Dr. J. P. Bull under the direction of 
Prof. Squire in the Medical Research Council Industrial Medicine Research Unit 
in the nearby Birmingham Accident Hospital. Oil samples for experimental study 
are being prepared in the department of chemical engineering at Birmingham Uni- 
versity under the direction of Prof. F. H. Garner. These British studies, like those 
conducted by ourselves * at New York University, are concerned with oils derived 
from petroleum rather than from oil shale. Important differences emerged between 
the studies in progress in England and those in New York, for the British are test- 
ing lubricating oils where cracking is avoided whereas we have been concerned 
primarily with cracked oils designed for other purposes. 

Prof. Garner stated that British lubricating oils are made by subjecting crude 
oil in vacuo to distillation at a temperature not over 350 C. This is the actual tem- 


Crude Or! 
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Nophtha 


~ 
Kerosene Residue (fuel oils and tars) 


Lube Stocks 


dewox ing 


solvent 
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Extract Ratfinate 


| fuming H2SO, 


White Oil Detergents, etc. 
* (in H,S0, layer) 


Outline of a petroleum fractionation. 


perature in vacuo, not after conversion to atmospheric pressure. The vacuum is 
about 20 mm., hence this temperature would correspond to about 550 C. (1,000 F.) 
at atmospheric pressure. Prof. Garner stated that in practice the oil is exposed to 
this temperature only for a matter of minutes and that the refineries try to avoid 
cracking by keeping the time of exposure down as much as possible and trying to 
keep the mm vacuo temperature below 300 C. The accompanying outline may serve 
for orientation. 

The SO: extract (Edeleanu process) removes the aromatics, which are unde- 
sirable in lubricating oils because they oxidize easily and are then deposited as 
sludge. The extracts are said to be used to some extent in cutting oils and in the 
rubber industry. The raffinate (oil left after SO. extraction) is used for lubricat- 


ing purposes in the engineering industry. When raffinate is treated with fuming 

6. Smith, W. E.; Sunderland, D. A., and Sugiura, K.: Experimental Analysis of the Car- 
cinogenic Activity of Certain Petroleum Products, A. M. A. Arch. Indust. Hyg. 4:299-314 
(Oct.) 1951. Sunderland, D. A.; Smith, W. E., and Sugiura, K.: The Pathology and Growth 


Behavior of Experimental Tumors Induced by Certain Petroleum Products, Cancer 4:1232-1245 
(Nov.) 1951. 
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sulfuric acid, white oil is obtained, and this is now used to lubricate spindles in the 
cotton textile industry in place of the shale oil long associated with mule spinners’ 
cancer. 

Biological tests carried out on mice by Dr. Woodhouse demonstrated varying 
degrees of carcinogenicity in several lube distillates, residues, and one extract." 
Six finished spindle oils (not white oils) were tested, and all exhibited some degree 
of carcinogenicity for mice. In 1946 tests were conducted with 10 oils, each on a 
group of 50 mice (25 males, 25 females). In 1947 these tests were repeated. A 
statistical analysis of the results was made by Dr. J. O. Irwin and is appended to 
Dr. Woodhouse’s paper.’ The two sets of tests demonstrated that groups of 50 
mice could be counted on to give satisfactory impressions of the carcinogenicity of 
a sample for ordinary purposes. That is, no sample found weak in one year proved 
potent the next, or vice versa. If a close comparison of the carcinogenicity of dif- 
ferent samples with attention to small differences is desired, they should be tested 
concurrently. 

The British group is exploring means for evaluating the carcinogenicity of oils 
by chemical or physical methods rather than by time-consuming biological tests. 
The earlier work on this subject by C. C. and J. M. Twort and their colleagues was 
reviewed by Irwin and Goodman,” who presented arguments to show that refrac- 
tivity per se is as good a measure of carcinogenicity as the study of the change in 
refractive index following intraperitoneal injection (see Paragraph 9 in the sum- 
mary oi their paper). The matter was further discussed by S. J. M. Auld.* Col. 
Auld stated that certain blending procedures render refractive-index studies mean- 
ingless as measures of carcinogenicity and presented data illustrating this point. 
The present position of the British Committee on Carcinogenic Action of Mineral 
Oils is that there is no reliable means for estimating the carcinogenicity of oils 
aside from the biologic test. Perhaps an exception to this statement may be made 
in the matter of color in the sense that white oil has never been found to be 
carcinogenic. Addendum: Chemical and physical methods for estimating the 
carcinogenicity of high-boiling petroleum products have recently been developed 
at the Standard Oil Development Company, Linden, N. ]., utilizing biologic test 
data supplied by our laboratory at New York University.” 

The question of a solvent less volatile than acetone or benzene often arises in 
experimental cancer work. Dr. Woodhouse has found toluene satisfactory. He 
states that it is no more irritating to mouse skin than acetone or benzene and is 
less hard on the animal as a whole than is benzene. He has used toluene to dilute 
or dissolve heavy oils or tars with satisfactory results as regards skin tests of these 
substances for carcinogenicity. Dr. Woodhouse found, as have others, that tumors 
arise less quickly and in less number when a carcinogen is applied in white oil 


rather than in acetone and has obtained quantitative results in relation to the dilu- 


7. Woodhouse, D. L.: The Carcinogenic Activity of Some Petroleum Fractions and 
Extracts, J. Hyg. 47:121-134, 1950. 

8. Irwin, J. O., and Goodman, N.: Statistical Treatment of Measurements of Carcinogenic 
Properties of Tars and Mineral Oils, J. Hyg. 44:362-420, 1946. 

9. Auld, S. J. M.: Environmental Cancer and Petroleum, J. Inst. Petroleum 36:244, 1950. 

Ya. Fischer, H. G. M.; Priestley, W., Jr.; Eby, L. T.; Wanless, G. G., and Rehner, J., Jr.: 
Properties of High-Boiling Petroleum Products: Physical and Chemical Properties as Related 
to Carcinogenic Activity, A. M. A. Arch. Indust. Hyg. 4:315-324 (Oct.) 1951. 
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tion used. Mite and flea infestations present serious problems in experiments on 
the mouse skin, and investigators often hesitate to use insecticides for fear of intro- 
ducing unknown factors into their experiments. Dr. Woodhouse uses benzene 
hexachloride for control of these pests, mixing a little of the powder into the saw- 
dust used for bedding. Tests conducted by himself and Prof. Orr at Birmingham 
have shown that this material does not produce cutaneous injury, skin tumors, or 
pulmonary adenomas in mice. The preparation they use contains 0.1% by weight 
benzene hexachloride mixed with talc.'” 

Dr. Woodhouse has studied means for removing carcinogenic oils from the skin 
of mice, using ultraviolet fluorescence as the criterion. He found that all fluores- 
cence could be removed from the skin by wiping the painted area with cotton soaked 
in white oil, then wiping the white oil off with dry cotton. Sulfonated castor oil 
proved less effective for this purpose. White oil did not injure the skin of mice, 
even when applied twice a week for 25 weeks. In our hands this procedure has not 
completely removed fluorescence from mouse skins painted with high-boiling cata- 
lytically cracked oil. 

I next visited Dr. C. N. D. Cruickshank and Dr. J. P. Bull at the Birmingham 
Accident Hospital. Dr. Cruickshank recently published an experimental study of 
various skin cleansers, concluding that oils could best be removed from the human 
skin by a mixture of equal parts of soap powder and fine wood flour.’' He has 
subsequently found white oil to be more efficient than the mixture of soap and 
wood flour. His experiments showed that barrier creams were of little value as 
protection against oil, but he felt that an emollient cream to minimize the deleterious 
effects of frequent skin cleansing was useful. A practical discussion of skin cleansing 
in industry with special reference to oil is contained in another paper by Dr. Cruick- 
shank,'* which states that during the years 1943 to 1946 approximately 9,800 cases 
of industrial dermatitis (all causes) were certified annually in Britain with an 
estimated annual loss of 98,000 man-weeks. It is interesting to note that in the two 
years 1943 and 1944 in New York State the claims made for industrial dermatoses 
totaled 4,135, of which 890, or 21.5%, were for dermatoses attributed to oil or 
grease exposures. Half of the latter group involved cutting oils.'* The Birmingham 
workers have also been engaged in statistical studies of the types and number of 
industrial dermatoses notified in Britain." 

Dr. Cruickshank gave me a striking demonstration of his method of removing 
a lubricating oil from the human skin. He painted this oil on his arm, which came 
to fluoresce brilliantly in ultraviolet rays. After washing with the mixture of soap 
and wood flour and water, the diffuse fluorescence was seen to have been removed, 
but the hair follicles in the oiled area shone forth brilliantly as fluorescent spots. 


10. It is marketed under the name “lorexane” by the Pharmaceutical Division of Imperial 
Chemical Industries, Manchester, England. Another preparation of “lorexane,” 5% in miscible 
oil, is also available commercially and is used at Birmingham as a spray to control flies on walls 
and in boxes 

11, Cruickshank, C. N. D.: The Evaluation of Skin Cleansers and Protective Creams for 
Workmen Exposed to Mineral Oil, British J. Indust. Med. 5:204-212, 1948. 

12. Cruickshank, C. N 

13. Shapiro, H.: 
29:5-8 (Feb.) 1950 


D.: Industria! Skin Disease, Nursing Times, July, 1949. 
Cutting Oil Dermatoses, Month. Rev., New York State Dept. of Labor 


14. A review of occupational skin diseases by Squire, Cruickshank, and Topley recently 
appeared in the British Medical Bulletin (7:28-41, 1950) 
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He then covered his arm again with the lubricating oil, but this time rubbed it off 
with cotton soaked in a colorless technical grade of white oil. Almost all the fluores- 
cence was thus removed, only a little remaining in a very few scattered hair follicles. 
Dr. Cruickshank stated that he had not found dermatitis to result in human skin 
washed repeatedly with white oil, provided the skin was healthy to start with. Cases 
of irritation occurred when the oil was applied under dressings. Further discussion 
of ways to protect the skin against oils is contained in my section on “Shale Oil.” 

Dr. Cruickshank and Prof. Squire have described warts that occurred on the 
skin of 33% of a group of 138 machine-tool operators exposed to sprays of a cutting 
oil which they found capable of inducing skin tumors in animals.'* I had an oppor- 
tunity to examine many excellent photographs of these men. Some of the lesions 
were flat, white keratoses ; others were raised, rugose, and pigmented. Histological 
sections showed the latter to be papillomas. One man had a scrotal cancer, sections 
of which I saw. Photographs of his arms showed half a dozen small papillomas. 

Prof. J. W. Cook, at the University of Glasgow, is attempting to identify the 
chemical nature of the carcinogens in the petroleum oils under biologic test at 
Birmingham. Prof. Cook was away from Glasgow when I visited his laboratory, 
but the work was described to me by his assistant, Dr. W. Carruthers. By high- 
vacuum distillation, chromatography on alumina, and purification with picric 
acid, they have isolated a chrysene with a long aliphatic side chain. Their 
general procedure is to extract the oils with sulfur dioxide, run the extracts through 
alumina columns, and elute with petroleum benzin. They have thus obtained four 
crystalline compounds, as yet unidentified, of which two are aromatic. Only one 
has been obtained in sufficient quantity for biologic test, but results are not yet at 
hand. 

They have failed to find benzpyrene. The method of search was to extract the 
aromatics with sulfuric acid, regenerate the hydrocarbons, and examine by fluores- 
cence spectroscopy. Dr. I. Hieger, of the Chester Beatty Institute, London, was 
also said to have searched unsuccessfully for benzpyrene in lube oils found carcino- 
genic at Birmingham. I may note here that a very simple procedure for the detec- 
tion of benzpyrene was demonstrated to me by Mr. Robert Waller in Sir Ernest 
Kennaway’s laboratory in London. An account of this method will appear shortly 
in the British Journal of Cancer. All parties agreed that absorption spectroscopy 
was useless as a means of identifying compounds in complex mixtures, such as oils, 
and emphasized the need for fluorescence spectroscopy. 


Ill. ASBESTOS 


The 1947 report of the Chief Inspector of Factories *® noted the presence of 
cancer of the lungs or the pleura in 31 (13.2%) of 235 cases of asbestosis recorded 
in the 23 years from 1924 through 1946. These figures stimulated interest in the 
question of whether lung cancer is an occupational hazard in the asbestos industry, 
and, if so, which phases of the industry and what working conditions present such 
a hazard. The data cited above were prepared by the Senior Medical Inspector of 
Factories, Dr. E. R. A. Merewether, whom I visited. 


15. Cruickshank, C. N. D., and Squire, J. R.: Skin Cancer in the Engineering Industry from 
the Use of Mineral Oil, Brit. J. Indust. Med. 7:1-11, 1950. 

16. Annual Report of the Chief Inspector of Factories for the Year 1947, London, His 
Majesty’s Stationery Office, 1948, pp. 79 to 81. (Price 3 shillings.) 
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Dr. Merewether referred to the governmental report published in 1930 by him- 
self and C. W. Price." This report showed that asbestosis developed in 80% of 
men employed 20 or more years in the industry '’® and that in various groups of 
workers the percentage in which asbestosis developed varied directly with the dusti- 
ness of the process in which the groups were engaged.’*© These findings led to 
the adoption of laws requiring ventilation of asbestos work rooms in Great Britain 
(Asbestos Industry Regulations, 1931). Detailed specifications for safety equip- 
ment are contained in Factory Orders, 1944. It should be noted that there is no 
mining of asbestos in England. Hence, the British figures refer only to individuals 
engaged in weaving or other manufacturing or handling operations. 
A first problem was whether the apparent association of lung cancer and asbes- 
tosis means merely that workmen’s compensation procedures funneled all chest 
diseases into one group. This possibility cannot be supported, however, for no 
4 such high incidence of lung cancer has been found in cases of silicosis, which are 
: likewise reported to and reviewed by the Pneumoconiosis Board. Cancer of the lungs 
f or the pleura was noted in only 91 (1.32% ) of 6,884 cases of silicosis recorded from 
: 1930 through 1946.'° The incidence of cancer was thus 10 times greater in asbes- 
totic lungs than in silicotic lungs. Data on the average age at death in this silicotic 
5 group were not given, but the same report listed a series of 1,037 silicotics who 
i died at an average age of 58.2 years, compared with a group of 160 asbestotics who 
; died at an average age of 47.5 years. Therefore, the difference in cancer incidence 
in the two diseases could not be attributed to death of silicotics before they reached 
the “cancer age”; in fact, the silicotics would appear to have had greater oppor- 
tunity by a full decade to yield cancers. Similarly, the average duration of employ- 
ment in these two groups could not account for the difference: 34.3 years for the 
4 silicotics against 14.9 years for the asbestotics. 


A measure of the rate at which lung cancer occurs in the general population of 
england and Wales can be found in the Registrar General's Statistical Review 
(1949). Employing the data given on pages 3 and 145 of the Review, one can 
calculate that 1.36% of all deaths in the three years from 1943 to 1945 were reported 
as due to cancer of the lung, the bronchus, or the pleura. It is of interest to note 
that the percentage of deaths attributed to lung cancer in the general population 
is almost identical with the figure of 1.32% for the finding of lung cancer in a 
large group of silicotic lungs. 


Documentation of the cases of coexistent lung cancer and asbestosis became my 
next endeavor. For this purpose, I visited Dr. S. Roodhouse Gloyne at the Insti- 
tute for Social Medicine in Oxford. 


Dr. Gloyne’s studies of the pathology of 
asbestosis are well known."* 


For many years he has received lungs for review on 
matters of compensation. Dr. Gloyne generously gave me permission to cite the 
data in Table 1, which he assembled from lungs that he personally examined in the 
gross and microscopically. It is to be hoped that a full account of them will be 


17. (a) Merewether, FE. R. A., and Price, C. W.: Report on Effects of Asbestos Dust on the 
Lungs and Dust Suppression in the Asbestos Industry, London, His Majesty’s Stationery Office, 
1930 (summarized in J. Indust. Hyg. & Toxicol. 12:117, 1930, and in Tubercle 15:69-81, 109- 
118, and 152-159, 1933-1934); (b) ibid., p. 10, Table 3; (c) ibid., p. 14, Table 7. 


18. Gloyne, S.: The Morbid Anatomy and Histology of Asbestosis, Tubercle 14:445-451, 


493-497, and 550-558, 1932-1933; Asbestosis, in Silicosis and Asbestosis, edited by Lanza, A. J., 
New York, Oxford University Press, 1938, pp. 225-244. 
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published from a manuscript that was in preparation at the time of his recent 
death.** 

In addition to the material of Table 1, Dr. Gloyne also examined the lungs of 
169 persons without pneumoconiosis but employed in the same set of industries as 
those included in Table 1. Among these, he found 14 who had primary lung cancer 
(8.3% ). The lungs of 11 asbestos workers who had no asbestosis (either in the 
gross or microscopically ) were negative for carcinoma. The 17 cases of cancer in 
asbestotic lungs (Table 1) were about equally distributed between men and women 
(10 men, 7 women), whereas in the normal population in England the ratio is said 
to be 4 men to every woman with cancer of the lungs. In addition to the higher 
incidence of cancer in asbestotic lungs, Dr. Gloyne felt that this difference in the 
sex ratio afforded evidence for an occupational factor. 

It will be apparent that the lung cancer rate of 8.3% found in the 169 individuals 
without pneumoconiosis and the rates of 5.1 to 8.9% in the groups with pneumo- 
conioses other than asbestosis aré much higher than the rate of 1.36% estimated 
for the general population on the basis of death certificates and the rate of 1.32% 
found from pathological examination of the large group of silicotics previously 


Tasie 1.—Incidence of Primary Lung Cancer in Groups with Various Types of Pneumoconiosis 
(Data of S. Roodhouse Gloyne) 


Persons with Pneumoconiosis 
Number Percentage 
Total with Primary with Primary 
Occupational Group Number Lung Cancer Lung Cancer 


Pottery workers pete 340 19 
Coal miners 293 


5.6 
65 
Asbestos workers 121 14.0 


described. It is thus probable that the higher rates reflect closer study. Despite 
this elevation of the base line for comparison, the rate in the asbestosis group 
continued to stand out. Dr. Gloyne stated that of the total number of lung cancers 
in his series, 7.5% were discovered only on microscopic examination, These were 
scattered through the various groups. 

The type of cancer *’ and the degree of asbestosis in the 17 cases of the asbes- 
tosis group are given in Table 2. Only one individual (M. S.) had evidence of 
tuberculosis. In the 922 cases comprising the whole of the pneumoconiosis group 
(Table 1), 20% showed tuberculosis. Dr. Gloyne made a special search for pre- 
cancerous changes in asbestotic lungs and did not detect any. Desquamation of 
bronchial epithelium was occasionally seen, but squamous cell metaplasia was not 
found save in the cancers themselves. It will be noted from Table 2 that the degree 


19. A brief posthumous publication has appeared (Gloyne, S. R.: Pneumoconiosis: A His- 
tological Survey of Necropsy Material in 1,205 Cases, Lancet 1:810-813, 1951). 

20. Through the courtesy of Dr. K. F. W. Hinson, of the London Chest Hospital, we have 
received lobes from six lungs of Dr. Gloyne’s series. This material was examined by Dr. Douglas 
A. Sunderland, of Memorial Hospital, New York. Two cases (C. W. and J. W.) classified as 


squamous cell cancer by Dr. Gloyne were interpreted as terminal bronchiolar (“alveolar cell”) 
carcinoma by Dr. Sunderland 
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of asbestosis in the group of cancerous lungs was recorded as “moderate” or 
“extensive” in every case except one, where it was “mild.” The estimation of the 
degree of asbestosis was made in every instance by the same observer (Dr. Gloyne). 

The 17 cases of coexistent lung cancer and asbestosis studied by Dr. Gloyne 
were assembled over a period of 20 years (1929 to 1949). All had their exposure 
to asbestos prior to 1932, the year modern exhaust ventilation devices were adopted 
in conformance with government regulations. The majority were employed at a 
plant handling Rhodesian blue and South African (also blue) asbestos. Both these 
types are more brittle than Canadian white asbestos, hence give rise to more dust. 
At least one patient (J. 1.), however, was stated to have been exposed only to 
Canadian white asbestos. 

I next visited Prof. E. J. King at the British Post-Graduate Medical School in 
London, where [ had the opportunity to examine protocols relating to the lungs 


Taste 2.—Pathological Findings in 10 Men and 7 Women with Asbestosis and Lung Cancer 
(Data of S. Roodhouse Gloyne) 


Degree of 
Patient Asbestosis Type of Cancer 
(Males) 

Extensive “Oat Cell” 

A. W. Extensive “Oat Cell” 

JI.G Moderate Squamous Cell 
Moderate Squamous Cell 
Moderate Squamous Cell 
E.T Moderate Squamous Cell 
Moderate Squamous Cell 
Moderate Squamous Cell 

(Females) 

Li. 8 Extensive Squamous Cell 
L. W Extensive Squamous Cell 
M.C Moderate Squamous Cell 
E.O Moderate Squamous Cell 
M.S Moderate “Oat Cell” 

Le. S Moderate “Oat Cell” 
R.M.. Moderate Adenocarcinoma 


of 11 individuals who had been employed in a plant using Canadian white asbestos. 
The pathological descriptions were made by Dr. C. V. Harrison. Varying degrees 
of asbestosis were noted in 8 of these 11 lungs; there were 3 cancers, all among 
the 8 asbestotic lungs. An “oat cell” cancer was found in lungs of one patient 
(male) with extensive asbestosis. Anaplastic carcinomas were described in two 
patients (males), in one of whom the degree of asbestosis was moderate; in the 
other the asbestosis was minimal. The asbestosis ranged from extensive to mod- 
erate in the 5 remaining patients in whom this disease was not complicated by 
cancer. Combining the data of Dr. Gloyne and Dr. Harrison, one finds that in 
20 cases of coexistent lung cancer and asbestosis, the degree of asbestosis was 
“extensive” in 5, “moderate” in 13, and “mild” or “minimal” in 2. The cancer 
was squamous cell in 11, “oat cell” in 6, anaplastic in 2, and adenocarcinoma in 1. 
There was no correlation between type of cancer and degree of asbestosis. 

1 next visited Dr. Hubert Wyers, the medical officer for a company in England 
engaged in manufacturing asbestos products from blue asbestos mined in Rhodesia 
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or South Africa. Dr Wyers is the author of a valuable clinical study of asbestosis.*" 
He stated that asbestosis was recognized in 1900 and that the industry grew to 
major stature in the war of 1914-1918. Dr. Wyers has seen only two deaths from 
asbestosis in people who started to work in the industry after 1932, the year when 
exhaust ventilation devices were installed. In contrast, he had seen 115 deaths 
involving asbestosis in persons employed before 1932. He feels that the regulations 
in regard to safety conditions in the asbestos industry are therefore a great triumph 
of preventive medicine. The diminution in the severity of the disease in terms of 
the number of persons affected is further borne out by lessened severity in the 
individual cases. Prior to 1932 the disease was acute, with deaths sometimes occur- 
ring after two years of exposure. The disease as it is now seen is much more 
chronic. In the 117 cases of asbestosis seen by Dr. Wyers primary lung cancer was 
found in 17. Dr. Gloyne examined the lungs in these 17 cases, and his pathological 
diagnoses of the tumors have been given above. 

All of the 17 individuals with asbestosis and lung cancer were exposed before 
1932. According to Dr. Merewether, the additional 3 cancer patients studied by 
Dr. Harrison were likewise exposed before 1932. I specifically inquired of Dr. 
Merewether whether any cases of coexistent lung cancer and asbestosis had been 
reported in individuals whose exposure had taken place only since 1932. He stated 
that only one such case has been reported: that of a man employed in the industry 
between 1935 and 1945. This single case might well be expected as part of the 
“normal” incidence of lung cancer in any group as large as that employed in the 
asbestos industry. 

In summary, then, I was able to find some information on a total of 21 persons 
with coexistent lung cancer and asbestosis, of whom only one was a man working 
under conditions now prevailing in the industry. The additional 10 patients making 
up the total of 31 described in the Annual Report of the Chief Inspector of Fac- 
tories for the year 1947 had all been exposed prior to 1932 and I did not attempt 
to locate autopsy protocols describing them. 

It was the consensus of Dr. Gloyne, Dr. Wyers, and Dr. Menewether that the 
nature of the disease, asbestosis, as seen in England has changed so that it is less 
common and less severe in individuals whose employment in the industry has taken 
place only since 1932. It was the consensus that a lung tumor hazard formerly 
existed in this industry in Great Britain but that there is no evidence to show that 
such a hazard continues to exist under the working conditions now prevailing. 

It should be further noted that in the 1947 factory report Dr. Merewether shows 
that a mean exposure of 16.5 years, with a range of 1.5 to 40 years, existed in the 
cases of asbestos workers who succumbed to lung cancer. Individuals beginning 
their employment in the 1930's are therefore only now reaching the mean age at 
which tumors might be expected to appear. The size of this group is not known, 
but the fact that it has thus far provided only a single case of coexistent lung cancer 
and asbestosis argues that any lung tumor hazard has been greatly diminished, at 
least in point of time. Whether there will be any significant number of cases with 
delayed appearance remains to be seen. 


Prof. King described his experimental studies on the use of alumina in pneumo- 
conioses. In the case of experimental asbestosis, alumina had no beneficial effect 


21. Wyers, H.: Asbestosis, Postgrad. M. J. 26:631-637, 1950. 
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in either of two series of tests. I examined histological sections of rat lungs that 
had received intratracheal instillations of asbestos fibers. Studies of these lungs 
have been published.*? Prof. King stated that he had found no difference in the 
response of rat lungs to Canadian as contrasted with Rhodesian fibers, nor had 
any epithehal changes been evident. A few pulmonary adenomas were present in 
the slides shown me, but these tumors are known to occur spontaneously in rats 
and cannot be attributed to the instillation of asbestos fibers. 

In regard to the animals chosen for experimental work, Dr. Gloyne stated that 
he had found rabbits and guinea pigs more susceptible to asbestosis than rats. He 
had not tested mice. 


(See “Abstract of Discussion” at end of this paper for further comments on 
lung cancer in relation to asbestosis. ) 


IV, DYESTUFFS 

In the light of the evidence that bladder tumors are caused by beta-naphthyl- 
amine in the dye-manufacturing industry, production of this chemical was reportedly 
discontinued as of April, 1950, by Imperial Chemical Industries and by the Clayton 
Aniline Company, the largest British dye producers. They are said now to make 
sulfonic acids by sulfonating beta-naphthol and aminating it later, thus avoiding 
the stage at which beta-naphthylamine is produced. This change in the manufac- 
turing process should not only protect workers in the plants but also remove the 
potential hazard of distribution of free beta-naphthylamine as a contaminant of food 
dyes consumed by the public. 

The question whether benzidine presents an occupational tumor hazard has long 
been debated. A recent paper by Barsotti and Vigliani presents an impressive series 
of cases of bladder tumors attributed to benzidine exposure in an Italian dye-works. 
It is claimed that a majority of the patients had not been exposed to beta-naphthyl- 
amine. .\ translation of this Italian study appears in an accompanying paper.** 

Dr. Kenneth Baker, of the Clayton Aniline Company, Manchester, England, 
described experiments showing that benzidine itself is not carcinogenic but that 
men exposed to benzidine excrete in their urine a hydroxylated derivative, 3,3’-dihy- 
droxy-4,.4'-diaminodiphenyl, a compound which he demonstrated does evoke bladder 
tumors in mice.** Mice were given repeated subcutaneous injections of olive-oil 
suspensions of benzidine or of its hydroxylated derivative 3,3’-dihydroxy-4,4'- 
diaminodiphenyl. Nine mice were given the hydroxylated compound, and bladder 
papillomas developed in five and a bladder carcinoma in one. No bladder tumors 
were found in the mice given benzidine or in control animals given injections of 
olive oil alone. 

Dr. Georgianna Bonser, Leeds University, England, kindly summarized for 
me the current work of her laboratory. The curious ability of beta-naphthylamine 
to call forth bladder tumors in man and in dogs but not in other species has led 


to the view that its carcinogenic action may depend on some metabolic change 


22. King, F. J.; Clegg, J., and Rae, V.: Effect of Asbestos, and of Asbestos and Aluminium, 
on the Lungs of Rabbits, Thorax 1:188-197, 1946. 

23. Barsotti, M., and Vigliani, E.: Bladder Lesions from Aromatic Amines, Med. lavoro 
40:129-135 (for English translation see A. M. A. Arch. Indust. Hyg., this issue, pp. 234). 

24. Baker, K.: The Carcinogenic Activity of Dihydroxy Benzidine, Acta Unio internat. 
contra cancrum 7( Pt. 1):46-51, 1950. 
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impressed on it in men and dogs. In Dr. Bonser’s laboratory, the hydroxylated 
derivative, l1-amino-2-naphthol has been isolated from the urine of both men and 

dogs exposed to beta-naphthylamine. The conversion to 1-amino-2-naphthol occurs 

less readily in the cat, even less so in the rat. The mouse is less able to convert 

than the rat, and the rabbit less able than the mouse. 1-amino-2-naphthol is toxic 

and unstable and is being tested for carcinogenicity by use of its acetylated deriva- 

tive. This derivative is being given to dogs and mice, species known to be capable 

of deacetylating it. They have failed to find 1l-amino-6-naphthol in the urine of 

dogs, cats, rats, mice, or rabbits fed beta-naphthylamine. 

Bladder tumors, in the dye industry, are often referred to as “aniline cancers.” 
There is no convincing evidence that aniline itself is carcinogenic. Prof. Dr. Druck- 
rey, of Freiburg, Germany, has recently reported experiments showing that aniline 
evoked no tumors when fed to rats.*° Dr. Bonser stated that she had obtained 
similar negative results with dogs fed aniline for five years. 

Oil orange E (commercial benzene-azo-8-naphthol [Sudan []) has in recent 
years been introduced to color margarine in England, but Kirby and Peacock of 
the Royal Cancer Hospital, Glasgow, Scotland, have shown that this dye causes 
tumors in mice,*" and its use in human foodstuffs has been discontinued. 

At the Fifth International Cancer Congress in Paris, the German delegation 
introduced a resolution, accepted by the Congress, requesting the Union Interna- 
tionale Contre le Cancer to collaborate with governments and industries for unifica- 
tion of regulations on coloring matters for foods from the point of view of potential 
cancer hazards.** To exemplify the purpose of this resolution: The potent carcino- 
gen paradimethylaminoazobenzene (“butter yellow”) is not permitted in foods pre- 
pared in some countries, but was said to be used in and exported from others. 

I discussed the question of synthetic food colors with French, Belgian, German, 
and English representatives at the Congress. The Cancer Prevention Committee 
now has on file copies of regulations governing the use of synthetic dyes for foods 
in these countries. Photostatic copies of these documents can be supplied at cost 
on request. The following material in this section has been abstracted from them. 
Regulations applicable in the United States are contained in the United States Food 
and Drug Administration’s Coal-Tar Color Regulations.** A comparative list of 
dyes which may be used in various countries has been published by the Society of 
expert Chemists of France.*” 

[ am indebted to Prof. Dr. H. Druckrey, of Freiburg, for advice on the German 
position. In West Germany the use of artificial food colors is governed by the law 
of July 5, 1887. This law was considered to be superannuated, and the German 

25. Druckrey, H.: Contributions to the Pharmacology of Carcinogenic Substances: 
Researches with Aniline, Arch. exper. Path. u. Pharmakol. 210:137-158, 1950. 

26. Kirby, A., and Peacock, P. R.: Liver Tumours in Mice Injected with Commercial Food 
Dyes, Glasgow M. J. 30:364-372, 1949. 

27. Resolution No. 11, Acta Unio internat. contra cancrum 7:( Pt. 1):24, 1950. 

28. Coal-Tar Color Regulations, U. S. Food and Drug Administration, 1940. (A copy of 
these regulations may be obtained from Superintendent of Documents, Washington 25, D. C., 
at a cost of 20c.) 

29. Ruiz, I. S. L.: (a) Rapport sur les trauvaux de la commission constituée par la Societé 
des experts-chimistes de France pour une revision de la legislation concernant la coloration des 
denrées alimentaires, Ann. falsifications et fraudes 41:520-528, 1948: (b) ibid. 42:47-51, 1949. 
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Research Council appointed a commission to recommend revision. Prof. Dr. Druck- 
rey is a member of this commission, After a search of the literature, this commis- 
sion issued a report *’ listing 14 dyes which it considered adequately tested for 
toxicity and safe for use in foods. These dyes, together with their reference 
numbers in the Colour Index,*' are: 


Acid yellow (No. 16). Sodium salt of aminoazobenzene disulfonic acid with not more than 
3% of the sodium salt of aminoazobenzene monosulfonic acid. 

Tartrazine (No. 640). Sodium salt of 4-p-sulfobenzene-azo-1-p-sulfophenyl-5-hydroxy- 
pyrazol-3-carboxylic acid. 

Quinoline yellow (No. 801). Sodium salt of quinophthalone disulfonic acid. 

Chrysoin SGX (not listed in Colour Index). Disodium salt of 1-amino-benzol-2,4-disulfonic 
acid-azo-resorcin, 

Carmoisine A (No. 179). Sodium salt of 4-sulfo-a-naphthalene-azo-a-naphthol-4-sulfonic 
acid. 

Fast Red E (No. 182). Sodium salt of 4-sulfo-a-naphthalene-azo-8-naphthol-6-sulfonie acid. 

Amaranth (No. 184). Sodium salt of 4-sulfo-a-naphthalene-azo-8-naphthol-3 : 6-disulfonic 
acid. 

Cochineal Red A (No. 185). Sodium salt of 4-sulfo-a-naphthalene-azo-8-naphthol-6 : 8- 
disulfonic acid. 

Ponceau 6R (No. 186). Sodium salt of 4-sulfo-a-naphthalene-azo-8-naphthol-3 : 6: 8-trisul- 
fonic acid. 

Erythrosin, bluish (No. 773). Sodium or potassium salt of tetraiodofluorescein (for coloring 
of whole fruits only). 

“Palatin—scharlach neu.” 

Alizanthrene Blue R (No. 1106). N-dihydro-1: 2: 1’: 2’-anthraquinone-azine. 
Indigo carmine (No. 1180). Sodium salt of indigotin-5: 
“Brilliantschwarz neu.” 


5'-disulfonic acid. 


For the French regulations, | am indebted to Prof. René Truhaut, University 
of Paris. Prof. Truhaut is serving on a commission of the French Academy of 
Medicine, which is charged with formulation of new regulations on food colors. 
In France, a law is the act of a legislative body (now the National Assembly). 
An arrété or décret is an executive order promulgated by a ministry or other admin- 
istrative office. Regulations setting forth coloring matters that may be used in 
specified foods and drinks were given in the arrété of June 28, 1912, issued jointly 
by the ministries of agriculture, interior, commerce and industry in connection with 
the law of Aug. 1, 1905, for the repression of frauds and falsifications in foods. 
The arrété just cited was concerned as much with falsification of foods as with 
possible toxic action of coloring matters. Therefore, the colors that could be used 
in certain types of foods were rigidly limited. No added color was permitted for 
margarine. 

In 1946, the Society of Expert Chemists of France created a commission to 
study revision of the arrété of June 28, 1912. The report of this commission *° 
recommended that auramine, malachite green, and methyl violet be dropped from 
the list of permissible colors, citing certain references indicating a toxic action on 
the part of these dyes. Approval of certain other dyes was recommended. The 
report of this commission contains a valuable list showing the differences between 
regulations governing the use of artificial food colors in various countries. A 


30. Resolution, Deutscher Forschungsrat, Fachkomission zur Bearbeitung des Lebensmittel- 
farbstoffproblems Stuttgart, 1950. (7 pp.) 


31. Rowe, F. M.: Colour Index, ed. 1, London, Society of Dyers and Colourists, 1924. 
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second report of this commission **” revised the form of the list proposed in the 
commission's earlier report. Recognition was made of a government decree of 
Aug. 11, 1947 permitting the use of yellow AB and yellow OB for coloring mar- 
garine. The commission stated that these two dyes were suspect as hazardous to 
health by reason of the aromatic amine group in their molecules and recommended 
azoxy-dyes as preferable to amino-dyes such as yellow AB or OB. 

In 1949, the Commission on Food and Nutrition of the Academy of Medicine 
published several notes relative to the use of artificial food colors.*? This commis- 
sion made a decision against using yellow AB or yellow OB in margarine. It 
reviewed complaints that some French food products were undersold both abroad 
and in France by products made in other countries and containing certain artificial 
colors not permitted to French manufacturers but not excluded from being imported 
into France in foods of foreign manufacture. Nevertheless, the commission decided 
against the request of French manufacturers for authorization of naphthol yellow 5S, 
indigo blue, and light green SF, yellowish. The latter dye has been claimed to 
cause cancer in rats.*® 

Finally an arrété promulgated by the Council of State on Oct. 28, 1949, forbade 
the artificial coloring of margarine, noting however, that there was no objection to 
the use of naturally colored fats, such as palm oil, in the manufacture of margarine. 
This act means that the legislation now in force in France on the subject of artificial 
food colors is the arrété of June 28, 1912, all subsequent modifications having been 
revoked at one time or another. Revision of these regulations is now under con- 
sideration by a commission of the French Academy of Medicine. Prof. Truhaut 
states that this commission has given a decision against any synthetic dyes being 
used in foods destined for human consumption. This decision was motivated in 
part by a desire to prevent frauds, in part by the view that synthetic dyes contribute 
nothing to nutritive values but introduce into foods a class of compounds which 
may be carcinogenic in themselves or may contain carcinogenic contaminants 


carried over from materials used in their manufacture. Naturally occurring vege- 
table dyes were recommended to replace synthetic dyes. 


A similar resolution was adopted in Belgium at a cancer congress in 1939 *! 
and has recently been resubmitted to the Belgian Ministry of Health by Dr. R. 
Reding, of Louvain, Belgium. Belgian food-dye regulations have been supplied 
to us through the courtesy of Prof. Maisin by Mlle. M.-Th. Cailie, of the Queen 
Elizabeth Anti-Cancer League in Brussels. Mlle. Cailie advised that the legal basis 
for the use of food dyes in Belgium is contained in the arrété royal of Dec. 10, 1890, 
but that in practice the use of 23 synthetic dyes is permitted. These are listed in a 
document obtainable from the Service d'inspection des denrées alimentaires de 
l'état, 22 Place de Brouckere, Brussels. The Belgian list can be found in a publi- 
cation previously cited.*** 

From the preceding text it will be seen that the viewpoints in the several coun- 
tries range from condemnation of all synthetic food dyes to approval of dyes found 


32. Tanon, L.: Rapport de la Commission de l’alimentation et de la nutrition, Bull. Acad. 
nat. méd. 133:337, 376 and 576, 1949. 

33. Harris, P. N.: Production of Sarcoma in Rats with Light Green SF, Cancer Res. 
7: 35-36, 1947. 

34. Reding, R.: Des dangers de cancérisation résultant de l'emploi de colorants dans I'ali- 
mentation et en thérapeutique, Acta Unio internat. contra cancrum 4:735-754, 1939. 
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harmless in properly conducted tests on animals. Although cancer has been 
provoked by certain dyes in animals, it could be argued that this should not prohibit 
their heing used in human foods, since there is no evidence that man would respond 
to them in the same manner as animals. Conversely, it could be urged that a nega- 
tive result of an animal test does not prove the harmlessness of a dye for man. 
Underlying these questions as to the value of animal tests in supporting decisions 
to permit or to prohibit any specific dye is the fact that many dyes are prepared 
from beta-naphthylamine, which is known to cause cancer in man. It is not known 
whether free beta-naphthylamine can be liberated in the human body from dyes 
containing it in combined form, but free beta-naphthylamine was stated to be 
carried over into the finished dyes to varying degrees in the process of manufacture. 
Another highly carcinogenic chemical used in dye manufacture is ortho- 
aminoazotoluene. 


V. SOURCES OF STATISTICAL DATA ON OCCUPATIONAL FACTORS IN CANCER 
Great Britain.—Death certificates for England and Wales are filed at the office 


of the Registrar-General in London. The most recent analysis was published in 


1949 and contains breakdowns of cancer mortality by age, site, sex, and geographic 
area.” It thus provides base-line data on the general population, which can be used 
as a yardstick to judge claims that cancer of any particular site may be unusually 
common in some particular group of workers. The death certificates contain state- 
ments as to occupation. An extensive analysis of death-certificate data up to 1931 
for cancer in relation to occupation has been made by the Chief Medical Statistician, 
Dr. Perey Stocks.*® The most informative and detailed yearly account of industrial 
diseases in England is the “Annual Report of the Chief Inspector of Factories’’.*? 

Until 1937, figures pertinent to our field were published by the Scottish National 
Health Insurance organization, as reviewed by Padley.** This source has now been 
incorporated into the new Ministry of National Insurance. This ministry will issue 
annual reports through His Majesty’s Stationery Office. The first report is soon 
to appear and will cover data of the past two years. These reports should furnish 
the most extensive data on morbidity, while the Registrar-General’s Review will 
continue to afford the most complete data on mortality. The reports of the Ministry 
of National Insurance will provide information on occupation in relation to disease, 
but it is doubtful whether the system adopted for coding occupations will distin- 
guish between office and plant personnel. The necessity for making this distinction 
has been emphasized by Mr. E. A. Lew, New York, who pointed out that a high 
incidence of cancer in plant-operating personnel exposed to a hazardous material 
can be diluted beyond statistical recognition when data are collected so as to include 


35. The Registrar-General’s Statistical Review of England and Wales for the Six Years 
1940-1945, Vol. 1, Medical, London, His Majesty’s Stationery Office, 1949. (This 388-page 
publication is priced at 6 shillings, 6 pence.) 

36, Stocks, Perey: Occupational Mortality, in The Registrar-General’s Decennial Supple- 
ment, London, His Majesty's Stationery Office, 1938, Pt. Ila, 400 pp, 

37. Annual Report of the Chief Inspector of Factories for the Year 1948, London, His 
Majesty's Stationery Office, 1949. (This 158-page report is priced at 3 shillings.) 


38. Padley, R.: Studies on Age and Wastage in Industrial Populations, British J 
Med. 1:213-237, 1947 
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the same industry's office workers exposed to no hazards other than typewriters 
and filing cabinets.** 


Occupational data based on more specific details of the actual job may be forth- 
coming from a scheme described to me by Dr. J. A. H. Waterhouse, of the Univer- 
sity of Birmingham (England), where data from hospitals in the Midlands are to 
be coded. The proposed forms contain items for cancer and also the following: 


Prewous occupation anid retired... sce 


Code F refers to a letter code which breaks down British industries into about 
a hundred categories. It is the code developed and used by the Ministry of National 


Insurance. The additional item for “Occupation” represents an effort to obtain 


more specific data on the individual's actual job within the industry. 


Recently, physicians have beeen required to file a card with the General Register 


Office for each cancer patient. These cancer records are in process of being analyzed 
by Dr. Perey Stocks. From the design of the cards it is apparent that their chief 
purpose is to provide data on matters of diagnosis, treatment, and fate. There is, 


however, one line designated “Occupation. . . . . . . and the instructions request 


notation of any change in occupation in the preceding 10 years. This request has 


evident merit and would have more if a place to enter the answer were provided. 


For example, a form used in New York presents the question as follows : 


Extensive information on skin cancer exists in Britain as a result of the Work- 
men’s Compensation Act, which recognizes the occupational nature of skin cancers 
due to pitch, tar, soot, bitumen, mineral oil, or paraffin and requires that these be 
reported. Evolution of this legislation and analyses of consequent medical findings 


have been reviewed by Dr. S. A. Henry in the valuable issue of the British Medical 
5b 


Bulletin devoted to chemical carcinogenesis “ and elsewhere *® The largest single 


group of skin tumors reported from this source derives from the cotton textile 


industry, as detailed in my section on shale oil. In recent years, the majority of 


cases have come from gas- and tar-works employees. The petroleum industry has 


contributed a negligible number of cases. It is interesting to note the great variety 


of trades in which skin tumors have been certified as of occupational origin, owing to 


exposure to one or more of the agents specified in the Compensation Law. Thus, 


16 cases of skin cancer, in 2 of which it affected the scrotum, have been reported 


among optical-lens workers. The hazard for these workers has been traced to the 


pitch used to mount the glass for grinding. 


I could discover very little information on the populations at risk in the various 


categories of employment to which occupational skin tumors were assigned. In 


occupations from which only a few cases have been reported, it is thus not possible 


to evaluate the significance of the alleged occupational factor on statistical grounds. 


Skin cancer is increasingly frequent with age, and some spontaneous skin tumors 


are undoubtedly included in the groups attributed to occupational factors under the 


Use of Life Insurance Records for Cancer Studies, A. M. A. Arch. Indust. 
Hyg., this issue, p. 198. 


i 
: 
f 
4 
a 


260 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 
British law. In the absence of statistical criteria for certain occupations involving 
small groups, decisions as to the occupational nature of a tumor can sometimes 
be reached on other grounds. For example, Prof. J. R. Squire described to me a 
patient who used his bare hands in molding battery casings from hot pitch. This 
man’s hands bore several cancers, the occupational origin of which could hardly 
be questioned. Similarly, an occupational causation is indicated in cancer of the 
scrotum, which is an uncommon site for cancer in persons not exposed to recog- 
nized carcinogenic materials. 

A statistical study of cancer of the lung and of the larynx has been published 
by Sir Ernest and Lady Kennaway,*® who have also reviewed publications of the 
General Kegister Office pertaining to cancer.*' As brought out in my section on 
asbestos, valuable data on lung cancer have emerged through the Pneumoconiosis 
Board. 

A. statistical study of bladder tumors with reference to occupation is being 
conducted by Dr. R. A. M. Case and his associates at the Chester Beatty Research 
Institute, London. This group is inquiring into the occupational histories of 
bladder-tumor patients seen at various hospitals in England. Industries in the 
selected areas are collaborating to provide data on the populations at risk in situa- 
tions where bladder tumors appear to have some connection with employment. 

France.—The October, 1949, issue of the Semaine des hépitaux de Paris was 
devoted to occupational medicine. The leading article, by Prof. René Fabre, dean 
of the Institute of Industrial Hygiene, University of Paris, described the develop- 
ment of industrial medicine and pertinent legislation in France.** According to 
recent French legislation cited by Dean Fabre, a report on diseases of occupational 
origin must be appended by the factory physician to the annual financial report to 
the company. 

Prof. René Truhaut, of the University of Paris, advised that a decree of June 
23, 1947, requires official notification of occupational diseases caused, among other 
things, by “pitch, tar, bitumen, asphalt, mineral oils, paraffins, and other sub- 
stances irritant or carcinogenic for the skin.” The French law in this respect is 
similar to the section of the British Compensation Act cited above. The notifica- 
tions must be made to the Ministére du Travail. No substantial amount of 
information is yet available from this source. The same is true of cancer statis- 
tics being compiled under the direction of Dr. Pierre Denoix at the Ministére de 
Santé Publique. The French Anti-Cancer League does not have data suitable 
for study of occupational factors, according to the statement of its director, Dr. 
Huguenin. Dr. Huguenin and his associates have, however, published a study 
of the occupational history of 112 individuals with lung cancer. They noted that 
18 were metal workers and suggested that mists of cutting oils laden with metal- 
lic dusts may have played a role.“ 


40. Kennaway, FE. L., and Kennaway, N. M.: A Further Study of the Incidence of Cancer 
of the Lung and Larynx, Brit. J. Cancer 1:260-298, 1947. 

41. Kennaway, FE. L.: The Data Relating to Cancer in the Publications of the General 
Register Office, Brit. J. Cancer 4:158-172, 1950. 

42. Fabre, R.: L’hygiéne et la toxicologie industrielles dans leur rapports avec la médecine 
du travail, Semaine hop. Paris 25:3065-3073, 1949. 

43. Huguenin, R.; Fauvet, J., and Mazabrand, M.: Role eventuel des nebulisations d’huiles 


industrielles dans la pathogenie des cancers bronco-pulmonaires, Arch. mal. profess. 2:48-51, 
1950. 
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An excellent book on chemical carcinogens has been brought out by Prof. 


Truhaut.** 


Holland.—Dr. J. Versluys presented a paper at the Fifth International Cancer 
Congress at Paris in which he stressed the need for distinguishing between occu- 
pational and social factors in evaluating an increased incidence of cancer in any 
particular group. For example, he found that farmers have a greater incidence 
of gastric cancer than males in general in Holland. However, gastric cancer was 
likewise more common in farmers’ wives than in married women in general in 
Holland. Hence he concluded that the increased incidence of gastric cancer in 
this situation had a social rather than an occupational significance. This concept, 
earlier advanced by Stocks,*® merits consideration in the planning of occupational 
tumor surveys. Dr. Versluys has published extensive statistical analyses of cancer 
deaths in Holland.* 

Denmark.—Lung cancer appears to be more common in urban than in rural 
districts of Denmark, while gastric cancer occurs with equal frequency in each 
type of area according to data published by Clemmesen and Busk.** These authors 
considered that diagnostic facilities could account for the greater number of lung 
cancer cases in their urban population. Dr. Clemmesen stated that about 20% 
of the 4-million population of Denmark are now employed in industries. These are 
light industries for the most part, developed during the war, the country being 
traditionally devoted to dairying and agriculture. He felt that information on the 
type of employment was not sufficiently accurate for statistical purposes. 

Other Sources—lI learned nothing of occupational tumor data that may be 
available in Norway and Sweden, where public health statistics are notably good. 
The dislocations of war make doubtful the obtaining of much data from Germany 
within the near future. A valuable Italijn study on occupational bladder tumors 
has been referred to in my section on dyestuffs. Dr. Aage Grut, of the Interna- 
tional Labor Office in Geneva, Switzerland, indicated that data on occupational 
cancer hazards may again be collated by that organization, which published a 
detailed work on this subject some years ago.** 

At the Fifth International Cancer Congress, in Paris, I presented a paper 
describing experimental studies at New York University on carcinogenic petroleum 
derivatives ** and a paper describing the general organization of occupational tumor 
investigations at the Institute of Industrial Medicine, New York University.*° In 

44. Truhaut, R.: Les facteurs chimiques de cancérisation, Biol. méd. 38:1-47 and 89-115, 
1949. (This work is available in a 77-page reprint, 21 Rue Jean-Goujon, Paris.) 

45. Stocks, P.: The Effects of Occupation and of Its Accompanying Environment on Mor- 
tality, J. Roy. Statist. Soc. 101(1V ) :669-706, 1938. 

46. Versluys, J.: Cancer and Occupation in the Netherlands, Brit. J. Cancer 3:161-185, 1949. 

47. Clemmesen, J., and Busk, T.: Cancer Mortality Among Males and Females in Denmark, 
England and Switzerland, Cancer Res. 9:411-414 and 415-421, 1949. 

48. Encyclopoedia of Hygiene, Pathology and Social Welfare Studied from the Point of View 
of Labor, Industry and Trades, brochure edition, International Labour Office, Geneva, 1925-1934. 

49. Smith, W. E.; Sunderland, D. A., and Sugiura K.: Experimental Analysis of the 
Carcinogenic Activity of Certain Petroleum Products, Acta Unio internat. contra cancrum 
7(Pt. 1):173, 1950. (See also footnote 6). 

50. Smith, W. E.: Environmental Cancer Program at the Institute of Industrial Medicine, 
New York University-Bellevue Medical Center, Acta Unio internat. contra cancrum, to be 
published. 
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July, 1950, a conference was held at Oxford dealing with cancer in relation to 
sociological and environmental factors other than occupation. Proceedings of this 
conference have been published.” 


ABSTRACT OF DISCUSSION 
Dr. Paut Cartier, L’Annonciation, Que., Canada: I have been asked to describe our experi- 
ence at the Thetford Industrial Clinic in Quebec, where we see men engaged in the asbestos- 
mining industry in Canada. Table 3 presents data on eight cases of primary cancer of the lung 
which we have detected among 4,000 asbestos workers between 1940 and 1950. 

In addition to those listed in the table, there was a case in which there was quite a definite 
clinical and radiological history of cancer of the lung but for which, unfortunately, no autopsy 
was performed. Also there were three other cases with a strong suspicion in favor of a cancer 

. of the lung but for which no sufficient data are available. 
On analyzing these data it seems obvious that many points would need discussion before 
’ anyone will be able to establish a causal relationship between these pathological findings and 
the asbestos factor. 

Is it not more logical to think that the same causal factor will produce the same type of 
tumor, and, therefore, why do we observe such a variety of malignant tumors? 


Taste 3.—Cases of Carcinoma of the Lungs Detected Among 4,000 Asbestos 


Workers 1940-1950 
Years of Years in Age at Degree of 
Patient Exposure Industry Death Asbestosis Type of Tumor 
{ J.A 30 59 Minimal Bronchogenie carcinoma 
A.A % 25 57 Minimal Bronchogenie carcinoma 
A. L 21 21 jl Advanced Mediastinal lymphosarcoma 
with pulmonary metastasis 
L.G 11 17 | None Bronchogenie carcinoma 
3 L. L 10 26 65 Minimal Pleural mesothelioma* 
E.G 2 14 tA None Bronchogenie carcinoma 
None sig- 27 Bronchogenie carcinoma 
nifleant 


(thoracotomy) 
None 28 po None Pleural mesothelioma’ 


* “Standard Nomenclature of Diseases and Operations’ published by the American Medical Association 
(New York, The Blakiston Company, 1952) suggests the term “mesothelial sarcoma.” 


If for a moment we may assume that the asbestos fibers might produce a bronchogenic car- 
cinoma in asbestotic employees with significant exposure, then only two cases of the series would 
4 serve as evidence because the cases of mesothelioma or lymphosarcoma and cases without 
exposure or without asbestosis do not have the conditions required 


As a last remark, it would appear necessary that any statistics on occupational cancer of the 
lung, to be conclusive, should indicate the precise variety of lung cancer. 

Mr. Epwarp A. Lew, New York: The difference in the frequency of lung cancer in persons 
with asbestotic lungs as compared with the large group of silicotics provided by the Pneumo- 
coniosis Board seems impressive. However, one might wonder whether the two groups had been 
examined for cancer with equal care. | am impressed by the fact that when different groups of 
lungs were studied by the same observer, Dr. Gloyne, the differences in frequency of lung cancer 
were much less. [f we restrict our attention solely to Dr. Gloyne’s series, I am not sure that the 
differences are statistically significant. 

Dr. A. J. Lanza, New York: I think it is important to distinguish between cases of clinically 
recognizable and fatal lung cancer, on one hand, and cases in which the diagnosis of lung cancer 
has been made as more or less of an incidental finding at autopsy, on the other. The English 
claim for an association between lung cancer and asbestosis has been based, it seems to me, on 
data obtained from lungs that a pathologist has searched with a microscope. I wonder how many 


S51. Conference on Geographical Pathology and Demography of Cancer, J. Nat. Cancer Inst. 
11:627-662, 1950. 
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cases of lung cancer would be found if lungs from any sort of population were subjected to the 
same minute scrutiny ? 


Dr. SmitH: In regard to Dr. Cartier’s query as to the significance of different types of lung 
cancer, it may be pertinent to note that a diversity of tumors was found in the lungs of chromate 
workers reviewed by Dr. Anna Baetjer. Experimentally, the polycyclic hydrocarbons evoke a 
great variety of tumor types. If asbestos is carcinogenic, I would not expect to see it produce 
only one type of tumor. I am interested in your observation of two cases of pleural mesothe- 


lioma. This is a rather rare tumor. In examining pathological material sent us from England by 
Dr. Hinson, we found among six cancerous asbestotic lungs two presenting alveolar cell car- 
cinoma. These tumors are often diagnosed as “pleural mesothelioma.” I should very much like 
to exchange slides with you. 

In reply to Mr. Lew and Dr. Lanza, it was my understanding that the English cases of 
silicosis and their cases of asbestosis were handled in the same general fashion through the 
Pneumoconiosis Board and that the lung cancer rate found in silicotics could therefore serve as 
a reasonably satisfactory control for the lung cancer rate in cases of asbestosis. In Dr. Gloyne’s 
series of 81 cases of lung cancer in the several pneumoconiosis groups and in the control group, 
the tumor was evident in the gross in all except 6. Some of his material was destroyed during 
the bombing of London, but his recollection was that all of the cancers in asbestotics were 
recognizable in the gross. 

Dr. Joun L. Poot, New York: Have experimental studies thrown any light on the question 
of lung cancer in relation to asbestosis ? 

Dr. SmitH: In 1941, Nordmann and Sorge in Germany claimed to have produced cancer 
in the lungs of mice by exposing them repeatedly to asbestos dust. Their statement that cancer 
had resulted in 20% of their exposed animals is occasionally quoted. Actually, their “20%” figure 
referred only to two mice, one of which had a type of tumor that occurs commonly as a spon- 
taneous growth in mice. The other they considered to be a squamous cell carcinoma, but their 
photograph does not impress me as that of epidermoid carcinoma. It seems rather to show 
merely an area of squamous cell metaplasia. 
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CHEMICAL CAUSES OF OCCUPATIONAL CANCERS 


Aromatic Amines Acting on the Bladder 


RENE TRUHAUT 
PARIS, FRANCE 
Translated by Rosamond de St. Phalle, New York 


Hk STUDY of occupational cancers provoked by repeated handling of certain 

chemical substances constitutes one of the most important chapters of 
industrial toxicology. The list of chemical agents capable of eliciting cancer has 
lengthened considerably in recent years, and one can, therefore, understand the 
interest attached by industrial hygienists and physicians to research in this field. 

Among ,.the pure chemical substances endowed with carcinogenic action are 
some that possess the peculiarity of acting at a distance on certain organs.’ 
These are 


1. Carcinogenic substances of the azo group (orthoaminoazotoluene, para- 
dimethylaminoazobenzene, etc.) which affect the liver. 


2. Carcinogenic substances of the aromatic amine group (beta-naphthylamine, 


in particular) which affect the bladder. 

Substances of this second group are of chief interest in occupational medicine, 
for they are the starting materials for the preparation of many dyes and can cause 
occupational cancers. Furthermore, in the general field of research’ on the chemical 
factors of cancer, a study of compounds of this series is of great interest for two 
principal reasons : 

(a) Their molecules are much more simple than those of polycyclic hydro- 
carbons, such as methylcholanthrene, benzpyrene, and dibenzanthracene. 

(>) Their selective action on the bladder may well represent the action of 
metabolites excreted in the urine. 

My purpose in this article is to summarize present knowledge of this particular 
class of carcinogenic substances.” 

Associate Professor, Faculty of Pharmacy, University of Paris; Corresponding Member, 
Cancer Prevention Committee (Mr. Truhaut). Assistant Secretary, Cancer Prevention Com- 
mittee (Mrs. de St. Phalle). 


This paper is an extension of remarks made by the author at a meeting of the Cancer 
Prevention Committee in New York on Nov. 14, 1950. The text, except for certain modifications 
and additions, is translated from the author’s review in La semaine des hépitaux de Paris 
(25: 3078-3084, 1949). 

1. Truhaut, R.: Contribution a l'étude des cancers professionnels: Les cancérigénes 
vésicaux, Semaine hop., Paris 25:3078-3084 (Oct.) 1949. 

2. The literature on this subject is so extensive thac only the most recent papers will be 
mentioned: (a) Billiard-Duchesne, J. L.: Les amino-tumeurs de la vessie (Tumeurs dites 
aniliniques) : Dix-sept observations frangaises, J. Urol., Paris 58:401-423, 1947; Les amino- 
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Let us begin with clinical observations, which, as is the usual experience in 
the field of cancerization by chemical substances, have preceded the experimental 
studies. From these observations we will attempt to formulate a list of active 
agents and to envisage problems presented by study of their action: penetration 
into the organism, metabolism, industrial hygiene, etc. 


CLINICAL OBSERVATIONS 


In 1895, Rehn at a surgical congress in Berlin described three cases of bladder 
cancer affecting workers in a factory engaged in the manufacture of fuchsin at 
Frankfort on the Main. This coloring material, of the triphenyl methane group, 
is obtained by mild oxidation in the presence of hydrochloric acid, nitrobenzene, 
and iron filings from an essentially equimolecular mixture of aniline, orthotoluidine, 
and paratoluidine, a mixture known as “oil red” (huile pour rouge). 

Rehn, who had examined 45 workers and found hematuria in some of them 
as previously observed by Grandhomme (1878), attributed the cancers to a chronic 
irritation caused by products eliminated in the urine after prolonged inhalation 
of aromatic amines, particularly aniline, used in the manufacture of the dye. In 
1906, after a series of studies in German factories making fuchsin and also naph- 
thylamines, he published 33 new cases of bladder cancer that was apparently due 


to the prolonged action of aromatic amines.* 

Meantime, Leitchtenstern published an observation of bladder cancer in a 
worker handling naphthylamines. 

These early observations were confirmed and extended by a series of clinical 


studies in different countries, among which should be especially cited: 


In Germany, the publications of Lewin in 1913, Nassauer in 1919; Curshmann in 1920; 
Oppenheimer in 1927, and Simon in 1929 and 1930. 


In Switzerland, those of Leuenberger in 1912 and of Miiller from 1933 to 1945. | 
In England, those of Wignall in 1929 and especially of Goldblatt 2¢ in 1947 and 1949. 


In Russia, those of Temkine in 1931 and Irger and Michelson in 1946. : 


tumeurs de la vessie: Notes d’étiologie et de prophylaxie, Arch. mal. profess. 9:109-116, 1948; 
Les amino-tumeurs de la vessie, Presse méd. 57:615-616 (July 2) 1949. (b) Bonser, G. M.: 
Experimental Cancer of the Bladder, Brit. M. Bull. 4:379-382, 1947. (c) Goldblatt, M. W.: 
Occupational Cancer of the Bladder, ibid. 4:405-417, 1947; Vesical Tumours Induced by 
Chemical Compounds, Brit. J. Indust. Med. 6:65-81, 1949. (d) Lacassagne, A.: Les cancers é 


produits par des substances chimiques exogénes, Paris, Hermann & Cie, 1946. (¢) Truhaut, R.: 


Les facteurs chimiques de cancérisation—Le probléme des substances cancérigénes endogénes, 
published by the Société d’édition d’enseignement supérieur 99, Boul. Saint-Michel, Paris, Sept., 
1947; Les facteurs chimiques de cancérisation, Biol. méd. 38, 1-47 and 89-115, 1949; Le Cancer 
Chimique, Rev. docteurs en pharmacie de France et de Union franc. 39:75-107, 1950. (f) 
Gehrmann, G. H.; Foulger, J. H., and Fleming, A. J.: Occupational Carcinoma of the Bladder, 
Proceedings of the Ninth International Congress on Industrial Medicine, London, 1948, London, 
John Wright & Sons, Ltd., 1949, pp. 473-475. (g) Di Maio, G.: Affections of the Bladder Due to 
Aromatic Amines, Proceedings of the Ninth International Congress on Industrial Medicine, 
London, 1948, London, John Wright & Sons, Ltd., 1949, pp. 477-483. (h) Barsotti, M., and 
Vigliani, E. C.: Bladder Lesions from Aromatic Amines: Statistical Considerations and Medi- 
cal and Technical Prevention, A. M. A. Arch. Indust. Hyg., this issue, p. 234. (i) Bonser, 
G. M.: Experimental Cancer of the Bladder, Proceedings of the Ninth International Congress 
on Industrial Medicine, London, 1948, London, John Wright & Sons, Ltd., 1949, pp. 493-496. 

3. For structural formulas of these aromatic amines and other substances mentioned, see 
Truhaut.t They may also be found in any standard textbook on organic chemistry. 


2 
4 


266 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


In Italy, those of Di Maio, in 1937 and 1949, 


In Japan, those of Nishimura in 1940. 


In the United States, those of Evans, Ferguson, Gay, Gehrmann, Washburn, Wolfe, and 
others, between 1930 and 1940. 


Similar observations have been published in France only in very recent years; 
among these are 17 cases reported by Billiard-Duchesne ** from 1947 to 1949, 
4+ cases reported by Desoille and others in 1948, and 4 reported by Aboulker and 
others in 1949. 

Krom these clinical observations it came to be recognized that there existed 
a group of bladder cancers caused by the handling of certain aromatic amines 
used in the dye industry. This particular occupational cancer is often referred to 
as “aniline cancer.” This designation is wrong, for, as we shall see, it does not 
appear that aniline itself is carcinogenic. The term “amino tumors” is also used 
to recall that the active agents belong to the group of aromatic amines. It should 
at all times be kept in mind that only some representatives of this group can be 
incriminated. 

Without dwelling on the clinical data, which have been previously analyzed 
by others, one may nevertheless recall the chief concepts that have emerged. 

1. As active agents there have been successively incriminated aniline, toluidines 
(ortho and para), dianisidines, beta-naphthylamine, and benzidine.* 

At the present time beta-naphthylamine and benzidine are the only substances 
which are generally recognized as capable of provoking cancer of the bladder. 
Aniline, suspect at the beginning, no longer appears to be so. Evans and Wolfe 
did not find a single case of bladder cancer on cystoscopic examination of 65 
workers exposed to aniline for 20 years. 

It is important to note that the nitrated derivatives of aromatic hydrocarbons 
should be absolutely struck off the list of suspected agents. The same is true of 


the chlorinated derivatives of aromatic amines, in particular 5-chloro-o-toluidine, 
which, although extremely irritating to the bladder, has never, to my knowledge, 
given rise to bladder cancers in workers called on to handle it.* 


2. Occupational cancer of the bladder cannot be distinguished clinically from 


spontaneous cancer of that organ. The symptoms, the cystoscopic appearances, 
and the pathological findings are the same. Modifications of bladder epithelium 
and especially inflammatory lesions accompanied by hematuria precede the appear- 
ance first of benign, then of malignant, tumors. Certain authors consider them as 
a precancerous stage. One can therefore understand the interest in the systematic 
practice of cystoscopic examinations of exposed workers and analyses of their 
urine. 

3. All authors agree that cancers of the bladder generally develop only after 
a latent period varying ordinarily from 6 to 25 years. Competent observations 
show that bladder tumors have developed in workmen 15 or 20 years after these 
quit the jobs where they were exposed, without having presented any anomaly to 
cystoscopic examination on termination of employment. This long period of latency 
is obviously important from the point of view of industrial medicine, for in all 
justice the law concerning industrial poisoning should apply even if the subject 
left the hazardous job some time previously. The French law of Dec. 9, 1938, 
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defines a period of responsibility of only five years. Various specialists, in par- 
ticular Lacassagne, have recommended that this law be revised. 

One consequence of this long period of latency is that the average age for the 
appearance of industrial bladder tumors is only just under 40 years. At the Ninth 
International Congress on Industrial Medicine, in London, Goldblatt pointed out 
that this average age was several years less than that for spontaneous bladder 
tumors. 

4. It is interesting to note with Goldblatt that bladder tumors of industrial 
origin only rarely give rise to metastases. Goldblatt himself encountered only five 
cases of metastasis in his careful compilation of statistics. 


EXPERIMENTAL FINDINGS 

Until 1930, efforts to clarify the pathology of industrial bladder tumors by 
animal experimentation proved fruitless, owing mainly to the high toxicity of the 
substances used in the experiments, which caused rapid death of animals. 

The first positive result was obtained by Schar, of Basel, Switzerland, who 
selected rabbits because of the rarity with which spontaneous bladder tumors 
develop in these animals. Schar claimed to have produced multiple papillomas of 
the neck of the bladder in one of eight animals exposed over a period of two years 
to continuous inhalation of air saturated with beta-naphthylamine. One of these 
showed malignant degeneration (transformation into epithelioma). Two years 
later, in 1932, Perlmann and Staehler stated that they had obtained bladder tumors 
in 6 of 31 rabbits, after daily subcutaneous injections of from 1 to 10 mg. of 
beta-naphthylamine in 1% solution. Injecting an aqueous 1% solution of aniline 
(daily dose, 1 to 10 mg. of aniline), they produced one bladder tumor in an 
experimental group of 30 animals. 

Their results, as well as those of Schar, were challenged by Berenblum and 
Bonser, who felt that the neoplastic nature of the lesions was‘ far from being 
proved. They raised the same objection to claims made in 1940 that papillomas 
had been induced in the mouse and the rat by subcutaneous injections of an oily 
solution of orthotoluidine (Morigami and Nishimura), and in the rabbit, the 
guinea pig, and the rat by subcutaneous injections of alpha-naphthylamine 
( Nagayo and Kinosita). Equally contestable, according to Bonser, are the positive 
results (papillomas) claimed by Yamazaki and Sato after daily intravesical injec- 
tions of a 1% aqueous solution of aniline. 

On the other hand, certain investigators have produced incontestably positive 
results. In 1938 Hueper, Wiley, and Wolfe performed experiments on a bitch, a 
type of animal which can undergo repeated cystoscopic examinations. They injected 
daily 4 to 5 mg. of beta-naphthylamine hydrochloride for one year and then daily 
administered orally capsules containing 100 to 700 mg. during 8 to 20 months 
(total period of experiment, 20 to 32 months). Of 16 animals under test, 13 
yielded tumors ; 4 of the tumors were indisputably malignant. Since the substance 
used was a commercial product, impurities could be blamed. For this reason, Miss 
Bonser, of the University of Leeds, England, carefully purified some beta-naph- 
thylamine by vacuum distillation and crystallization in petroleum benzin. The 
product obtained (melting point, 110-113 C.) was fed to dogs orally in daily doses 
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varying from 100 to 700 mg. for a period of three and a half to five years. The 
four animals under experiment finally yielded bladder tumors, three of which were 
histologically proved to be malignant. In the light of experimental findings, there- 
fore, it cannot be disputed that beta-naphthylamine is carcinogenic to the bladder. 

Qn the other hand, benzidine, which, according to Adler (1908), Kennaway 
(1924), Berenblum and Bonser (1937), and Di Maio ** (1949), seemed to have 
been the cause of bladder cancers in workmen who handled it, has produced only 
negative results in experimental research, including unpublished work in my 
laboratory.*. The same holds true for alpha-naphthylamine, which when com- 
pletely free from beta-naphthylamine has produced only non-neoplastic lesions. 
This is also the case, according to Shear, with diphenylamine and_ substituted 
naphthylamines such as phenyl-alpha- or phenyl-beta-naphthylamine in the rubber 
industry. Other aromatic amine compounds have been shown capable of producing 
cancer of the bladder experimentally, but their molecular structure is such that 
they are not utilized industrially. These are: 

1. Orthoaminoazotoluene, which possesses one azo group and one amino group. 
\Ithough this compound especially affects the liver, Yoshida (1935) did obtain 
bladder papillomas in 36 of OS rats to which it was given in oily solution by mouth. 
Yoshida was careful to ascertain the absence of Trichosomoides crassicauda in the 
bladder epithelium, a worm which frequently produces benign papillomas in the 
rat bladder. In recent experiments, Strombeck (1946) brought out evidence that 
the diet has an influence on the activity of orthoaminoazotoluene in connection 


with the bladder epithelium of the rat. 


2. 2-Acetylaminofluorene, the activity of which was evidenced in 1941 by 


Wilson, de Eds, and Cox. Administered by mouth to rats, it produced in three 
or four months various cancers in several internal organs but most frequently in 
the bladder. This compound is of great theoretical interest since, as shown by 
Morris and his collaborators, it is equally active when painted on the skin. Hence, 
a metabolic reaction such as the formation of the hydroxyl derivative (hydroxy- 
7-N-acetylamino-2-fluorene isolated by Bielschowsky in the rat) may not neces- 
sarily be involved in carcinogenic action, 

The amine (2-aminofluorene) which corresponds to 2-acetylaminofluorene is 
carcinogenic at a distance after oral administration and locally carcinogenic after 
subcutaneous injection. 


TOXICOLOGIC STUDY OF CARCINOGENIC MOLECULES AFFECTING THE 
BLADDER 
After consideration of clinical observations and experimental research, one is 
led to the conclusion that among the aromatic amines of industrial interest, only 
heta-naphthylamine is definitely carcinogenic. Benzidine is extremely suspect. As 


for alpha-naphthylamine, such activity as can be attributed to it through clinical 


4. See however Spitz, Maguigan, and Dobriner (The Carcinogenic Action of Benzidine, 
Cancer 3:789-804, 1950). After administering benzidine to rats, these workers observed 
hepatomas but not bladder tumors. In addition, they gave the aromatic diamine to seven dogs 
for five years. A tumor of the bladder developed in one of these dogs, but the authors wisely 
retrained from drawing any conclusion from this single observation, although such a tumor 
appears only very rarely as a spontaneous growth in dogs. 
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observations seems to be due to the presence of a small quantity of the beta isomer 
in the commercial product. 

Beta-naphthylamine is obtained industrially from beta-naphthol, which is com- 
bined with ammonia and ammonium sulfite, the aminating agent, in the autoclave 
at 150 C. The mass is decanted, and the beta-naphthylamine separates from the 
ammonia liquor. It is then washed several times with soda in the autoclave. Crude 
beta-naphthylamine thus obtained is purified by distillation, then dried. 

The operations of alkali washings in the autoclave, distillation, and drying can 
be dangerous for workers if precautions are not taken. 

Alpha-naphthylamine is obtained by reduction (iron plus hydrochloric acid) 
of alpha-nitronaphthalene, obtained from nitration of naphthalene, and, as a result, 
often contaminated with a small quantity of the beta isomer. Thus it is under- 


standable how industrial alpha-naphthylamine can contain some beta-naphthyl- 
amine. 


Benzidine is generally obtained by reducing nitrobenzene chemically in an 
alkaline milieu (zine + soda) or electrolytically. Hydrazobenzene is thus produced, 
which, on heating in acid medium, becomes benzidine by transposition ; thus: 


2 Ce Hs NOe + 5H2 = Co Hs — NH — HN — CoHs + 4 H2O 
nitrobenzene hydrazobenzene 


Ca Hs — NH — HN — Coe Hs —+ He N — Ca He — Co Hi — NH 
hydrazobenzene benzidine 


In practice, the hydrazobenzene obtained in the first step is aspirated by a 
suction pump and propelled in an apparatus known is the “transposer,” where 
it is chilled with acid and then acted on by hydrochloric acid. Benzidine pre- 
cipitates as the sulfate, is filtered, and dried. In the course of these various steps, 
if they are not carried out in a closed system, harmful products can enter the body. 

In addition to benzidine hydrochloride, there is produced a small quantity of 
diphenylene hydrochloride (2, 4-diaminodiphenyl). To my knowledge, this com- 
pound has not been placed on experiment from the point of view of its carcinogenic 
activity. ‘ 

Certain investigators have considered the possible carcinogenic activity of the 
intermediary products of the reduction, in particular, azobenzene, and especially, 
hydrazobenzene. Auler, in 1937, may have obtained cutaneous tumors in the rat 
by paintings of the latter product, but results with the rabbit or the mouse have 
been negative. 

To conclude the general considerations of active compounds, I should like to 
make several remarks: 

1. These compounds, primary aromatic amines, seem to be active only as the 
free bases. Their salts and the sulfonic acids which are derived by sulfonation are 
not harmful, according to Goldblatt. 

2. The position of the amine group on the aromatic nucleus seems to have a 
great influence, since beta-naphthylamine is active, while alpha-naphthylamine is 
not. Now, if the formulae of beta-naphthylamine and 2-aminofluorene are juxta- 
posed, it is evident that it is the 2 position which seems to orient the activity. 
This is also true of 2-aminoanthracene or 2-anthramine, which, like 2-amino- 
fluorene, possesses the particular quality of exercising its carcinogenic activity at 
the point of injection as well as at a distance. 
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PENETRATION INTO THE ORGANISM 


The two principal routes of penetration are the cutaneous route and the 
respiratory route. [Lenetration through the skin is rendered possible by the fat- 
solubility of active agents. Billiard-Duchesne adds the subcutaneous route, follow- 
ing burns resulting from accidents in manufacturing. 

It would seem, however, that in practice the respiratory system is the main 
portal of entry and that it is by inhalation that these noxious compounds are 
absorbed, either in the form of vapors at the time of autoclaving or distillation or 
in the form of dust at the time of drying or transportation. 


ROUTES TO THE BLADDER 


Several theories have been presented: 1. The blood stream theory, supported 
by, among others, Ferguson and Gay, according to which carcinogenic substances 
are carried to the bladder by the blood stream. The main argument in favor of 
this thesis is the cystoscopic and histological evidence for bladder telangiectasias 
and submucous hemorrhages in the pretumorous stage, that is, prior to any 
epithelial proliferation. But, as Lacassagne pointed out, “the clinical and histo- 
logical description of these initial changes in the mucous membrane correspond 
to what is known to be characteristic of precancerous lesions, whether they be 
produced by chemical agents applied to the surface of the epithelium (for example, 
the skin) or by agents affecting different organs, such as the bladder.” This 
similarity does not support the theory of some agent carried along by the circu- 
lation to the bladder epithelium, a mechanism which does not explain the 
predilection for this organ. Furthermore, in research on the dog with beta- 
naphthylamine, Hueper and his collaborators observed epithelial anomalies in the 
absence of any vascular lesions in the adjacent connective tissue. 

2. The urinary theory, most frequently held, according to which the malignant 
change results from prolonged contact of bladder epithelium with urine containing 
the harmful agent. 

In support of this theory we should take note of the habitual location of indus- 
trial bladder cancers in man; they develop most frequently at the extreme base, 
at a level with the trigon, less frequently on the posterior wall, and only rarely 
on the dome. On the contrary, tumors obtained through experiment in dogs are 
most frequently situated on the anterior or lateral surface of the bladder, precisely 
in the region where urine remains through position of the animal, whether standing 
or lying down. 

This theory would explain further the rarity of cancer of organs like the kidney, 
the ureters, and the urethra, through which the urine merely passes. 

We should keep in mind that Berenblum and Bonser (1937) failed to find 
carcinogenic material in the urine of workmen exposed to bladder carcinogens. 
They also failed to find any in the urine of dogs treated with beta-naphthylamine. 
These tests for carcinogenic activity were carried out only on the skin. 


METABOLISM OF BLADDER CARCINOGENS 


The importance of studying transformations, in the body, of carcinogens 
affecting the bladder hardly needs emphasis, especially if one accepts the urinary 
theory. 
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In 19i2 Leuenberger attributed the carcinogenic activity of aromatic amines 
to hydroxylated derivatives resulting from their metabolism. At that time aniline 
was thought to be the etiologic factor. Now it is at least partially known that this 
aromatic amine is transformed in man and various animals into paraaminophenol.* 
But one cannot connect carcinogenic activity with the latter for, in addition to the 
fact that it has never been proved experimentally (unpublished personal research), 
such a hypothesis could not explain the absence of carcinogenic activity in nitro- 
benzene, which leads to the same metabolite in the course of its changes in the 


organism. 

In the case of beta-naphthylamine, although a fraction of the aromatic amine 
appears to be excreted in free form, the greatest part seems to be transformed 
into hydroxylated derivatives. One finds here a kind of transformation comparable 
to that observed with the carcinogenic hydrocarbons. In dogs, according to Engel 
(1924) and Wiley (1938), there would be formation of 2-amino-1-hydroxy- : 
naphthalene, whereas alpha-naphthylamine seems not to be transformed. In rats, 
rabbits, and monkeys, according to Dobriner, Hoffmann, and Rhoads (1941), beta- 
naphthylamine is eliminated in the urine as the free base or acetylated, or as the 
acetylated derivative of 2-amino-6-hydroxynaphthalene. 

In addition to aminophenolic derivatives, there are perhaps formed derivatives 
of the quinone imine type. Mayer (1948) has shown that these entered into com- 
binations with the nucleoprotein of chromosomes and might thus give rise to 


mutations leading to cancer. 

It is interesting to note, in connection with the problem of the metabolism of : 
beta-naphthylamine, that the modern electronic theory of the mechanism of action 
of chemical carcinogens presented, according to Schmidt, by the physical chemists ‘ 
of Lacassagne’s group at the Institute of Radium (Daudel and Pullman) does not § 
seem to explain the difference in activity between beta-naphthylamine and _ its ; 
isomer, alpha. Indeed, if, according to R. Daudel, the charges tend to be feebler 
in the case of the beta than in that of the alpha derivative, the “index of liaison” is, 
on the contrary, stronger in the case of the beta derivative. With these two factors, 
which seem to play a part in the appeararce of carcinogenic power, varying 
inversely, it is difficu't to class these two molecules theoretically. This objection 
would no longer exist if the active product were not the intact molecule of beta- 
naphthylamine but rather one of the products of its metabolism. 

The metabolism of benzidine has also been studied. In 1908, Adler found in 
the urine of rabbits receiving intraperitoneal injections of this diamine a dihydroxy] 
derivative with a melting point of 130-138 C.°. More recently, Goldblett. Hanon, 
and Corby, experimenting on the rat, concluded that benzidine is oniy in part 
changed to a hydroxylated derivative, the other part being acetylated. In the rabbit 
the free base has been found in the urine. No definite results have been obtained 
by these British scientists in the examination of the urine of workmen exposed in 
benzidine factories. 


5. Fabre, R., and Truhaut, R.: Le métabolisme des solvants, Ann. méd. lég. 29:233-273, 
1949. 

6. At the Fifth International Cancer Congress (Paris, 1950), K. Baker presented a paper 
claiming that 3,3’-dihydroxybenzidine isolated from the urine of benzidine workers elicited 
bladder tumors in mice into which it had been subcutaneously injected in oil. Under the same 
conditions benzidine itself gave negative results. 
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INDUSTRIAL PROPHYLAXIS 


Prophylaxis depends on several factors: knowledge of the sources of danger, 
portals of entry of harmful agents, etiological data, etc. Prophylactic possibilities 
are (1) industrial measures designed to avoid or limit occupational exposure 
(protective measures), and (2) medical measures appropriate to the diagnosis of 
bladder tumors (measures of detection ). 


1. Industrial Measures. 


(a) “It would seem reasonable,” writes Billiard-Duchesne, “to recommend 
to the factory committees a plan for the workmen so that none of them could work 
more than five years of his life in a workroom for the manufacture, distillation, 
utilization or handling of benzidine, alpha- or beta-naphthylamine, nor at the 
maintenance of the apparatus employed in these factories. As a corollary to this 
first measure, employment in a factory handling benzidine or naphthylamine 
should be contingent on proof furnished by the workman that he has not already 
engaged in the same type of work in another factory.” 

(b) For the manufacture of harmful materials or their utilization as starting 
materials, operations should as much as possible be conducted in closed circuits 
so as to prevent the workmen from inhaling vapors or dusts. Toward this end the 
greatest possible ventilation of the workrooms should be planned, including the 
installation of equipment to absorb vapor and dusts as well as ventilators. As 
Billiard-Duchesne also writes, “we do not know anything about the critical con- 
centrations of vapor and dusts of carcinogenic bodies. Some investigators have 
claimed that the latent period of the disease is shorter in workmen who handled 
the substances in the outside air than in those in closed workrooms. In spite of 
this unexpected claim it would seem reasonable to proceed to partial removal of 
dusts and vapors and to make special efforts at the points of greatest concen- 
tration.” 

In addition to penetration by way of the respiratory system, the industry ought 
to consider penetration by way of the skin, and in certain French factories for the 
manufacture of benzidine (Saint-Brignoux, Isére), equipment has been installed 
for drying in vacuum to reduce handling as much as possible. 

(¢) Personal hygiene of the workman for guarding against cutaneous pene- 
tration: frequent washing of face and hands, daily shower, waterproof rubber 
gloves, ete. 


2. Medical Measures for Diagnosis. 


(a) Periodic examination for blood in the urine of exposed workmen (not 
only a chemical examination for hemoglobin but a microscopic examination of 
the sediment from centrifugation of the last part of the urine to determine the 
presence of cells). 

(b) Routine cystoscopic inspections, especially in the case of workmen with 
several years of employment. Billiard-Duchesne is a strong advocate of cystoscopic 
examinations for the diagnosis of bladder tumors caused by amines, as are the 
American hygienists. 

To the measures listed above, more could be added: 

If, as seems reasonable, the urinary concentration of the harmful agent plays 
a role, it should be useful to give the workmen diuretics and ample drinking water. 
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Goldblatt, furthermore, recommends the administration of acidifying substances, 
such as sodium monophosphate, calcium chloride, or ammonium chloride, to induce 
a urinary pH maintaining the amine bases in the state of salts which are more 
soluble and, according to Goldblatt, less harmful. 

One could also recommend that the diazo reaction be carried out with workmen 
exposed to amine compounds. This would provide a check on the efficacy of the 
industrial measures for prophylaxis. 


In conclusion, it is evident that the study of carcinogens affecting the bladder, 
about the mechanism of which our knowledge is still very rudimentary, is of major 
importance in industrial medicine. It is sufficient to say that information of prac- 
tical as well as theoretical importance is connected with results obtained in this 
field. 

SUMMARY 


Importance attaches to study of compounds affecting the bladder (beta- 
naphthylamine, benzidine, etc.), first, because they are relatively simple molecules 
and, second, because the localization of their harmful effects in the bladder may 
shed light on metabolic transformations and on actions of compounds excreted in 
the urine. Following an outline of clinical findings pertaining to industrial cancers 
caused by substances of this group (amino tumors of the bladder), findings arrived 
at through experimentation on animals are described, together with certain per- 
sonally obtained results. With the observed facts in mind, the diverse problems 
brought up by the study of the action of this special class of carcinogenic com- 
pounds are considered (portals of entry into the body, metabolism, industrial 


prophylaxis, ete.) and the importance of these compounds in industrial medicine 
is emphasized. 
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WORKMEN’S COMPENSATION INSURANCE AS A SOURCE OF DATA 
ON TUMORS IN RELATION TO OCCUPATION 


R. N. GRAY, M.D. 
HARTFORD, CONN. 


HE CANCER Prevention Committee inquired about the feasibility of 

obtaining from the claim files of workmen’s compensation insurance carriers 
information on the frequency of cancer in relation to occupation. Such a study 
is practicable and has been accomplished. 

At the Aetna Casualty and Surety Company a method of tabulation was set up 
covering workmen's compensation files throughout the United States at the begin- 
ning of 1933. These were continued until the end of 1941, a period of nine years, 
when they were terminated because of clerical shortage incident to the war. 

Division was first made into two classes of files, those covering persons with 
such short periods of disability that no compensation was payable, files spoken of 
as “medical only,” and others, spoken of as “claims,” wherein the period of disability 
was such that the claimant qualified for compensation payment covering lost time. 
In the latter group, the claims were subdivided into 1,000 diagnostic groups. For 
each group, we determined the number of cases, the average temporary disability 
in days, the permanent-disability equivalent under the Workmen's Compensation 
\ct in weeks of compensation payments, the average compensation payment in 
dollars, and the medical payment in dollars. 

One of the diagnostic groups was tumor. Cases were not so classified when 
the principal causative factor appeared to be something else, such as a contusion 
to the breast of a woman wherein a tumor growth was damaged, or the Industrial 
Accident Commission determined the growth was the direct result of the contusion. 
Such a case was tabulated as contusion of the breast, the primary cause, rather 
than classified under the heading of the complication, the tumor. 

However, if a tumor was alleged to have resulted from some condition not 
within the nine cardinal diagnostic groups, the case was classified as a tumor. By 
the nine cardinal diagnostic groups, | mean: amputation; fracture; foreign body ; 
dislocation ; cuts, lacerations, punctures, or abrasions; sprain or strain; bruise or 
contusion ; burns or scalds; tendon or nerve injury. There were 100 subdivisions 
under each of these nine cardinal groups, subdivisions relating to parts of the body. 
A tenth cardinal group, spoken of as disease, included approximately 100 miscel- 
laneous subdivisions, of which one was tumor. 

Certain files were excluded from the tabulation, some of which are of importance 
to the Committee's review relating to the frequency of tumors as indicated by these 


Dr. Gray is Surgical Director, Aetna Casualty and Surety Company. 


Address presented at a meeting of the Cancer Prevention Committee in New York, on 
May 16, 1951. 
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tabulations. Files were excluded if determined to be not industrial under the 
Workmen’s Compensation Act, or not covered under the particular compensation 
policy we carried. Another group excluded were those where special medical 
arrangements prevented determination of the medical cost paid in a particular case, 
such as coverage provided for an assured at a location where medical facilities were 
not available, and we necessarily installed a physician on a salary basis, as in the 
construction of a dam. There were a few exclusions for special policies written on 
an ex-medical basis, where the assured agreed to provide medical service, such as 
compensation coverage for a hospital. Files were not included when death ensued 
so quickly that the period of temporary disability and the medical costs were 
abnormal. 

Files were not included until closed, and were not included if the date of the 
accident preceded 1933. Thus our tabulations when terminated at the end of 
1941 were limited to conditions originating after 1932, with final payment made 
before 1942. As rapidly as files open at the time tabulations terminated were closed, 
they have later been included. So the results cover those cases having their incep- 
tion after 1932, before 1942, with final determination having been made by the 
present date in 1951. There are a few files still open, negligible in number. 

The principal exclusion wherein our results may not entirely fit the wishes of 
the Committee, indicative of the frequency of industrial tumor, relates to cases 
classified as contusions, burns, or fractures rather than tumors. However, in my 
opinion, the Committee would not be particularly interested in such cases, because 
the frequency of contusion and other such injuries related to tumor would not be 
peculiar to any particular occupation. For example, clerical employees may present 
a relatively high incidence of claims related to contusions resulting from blows in 
pulling out drawers of filing cabinets, striking the breast, or sales clerks in stores 
struck by an object they removed from a shelf and dropped, striking the breast. 

Our tabulations included 331,556 “medical only” cases, among which, we may 
presume, no tumors, at least none of any consequence, were present. The tabula- 
tions included 94,001 claims. Thus we have a total of 425,557 cases, covered undeér 
workmen’s compensation insurance, among which were three of tumor, not includ- 
ing those tabulated under other cardinal diagnostic groups, such as contusions. 
Since the tabulations terminated one additional tumor file has been closed. I have 
not counted the total number of files closed since the termination of tabulations, 
but would estimate this number as approximately 6,000. Thus we have a total 
of four claims for tumors not obviously secondary to some other primary diagnostic 
injury, out of nearly a half million claims for injuries under Workmen’s Compensa- 
tion insurance, out of 100,000 cases wherein compensation was paid for lost time. 

Four compensable claims for tumors not secondary to other obvious injuries, 
such as contusions, out of a half-million cases may appear to be a very small 
number. I believe the explanation for the presumption that industry plays a much 
greater part in tumor causation relates to the writings of European authors in years 
past. However, American experience has not generally been in accord therewith. 

In the United States, partly because of a desire to conserve expensive chemi- 
cal products, and largely as a part of widespread safety organizations, chemical 
manufacturing processes have in general limited the concentrations of irritating 
substances permitted to escape, as compared with European experience years ago. 
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We have covered many chemical plants for long periods, including the petroleum 
industry, without encountering any considerable incidence of tumor formation. I 
have discussed this subject recently with my associates in the Claim Division. All 
of us agree that the number of tumor claims made in the absence of obvious injuries, 
such as lacerations and contusions, indicates a frequency of very low degree, per- 
haps no higher than that occurring throughout the general population. So I doubt 
whether a review of compensation files of insurance carriers will disclose any 
material increase of tumor formation within certain industries as compared with 
the general public, or at sites within the bodies of workers, indicative of such 
occupational association. 

I would recommend for the consideration of the Committee the desirability of 
a review directed to the files of great hospitals which specialize in tumor work. 
The Memorial Hospital, New York, and the Veterans Administration Hospital, 
Hines, Ill., may serve as examples. Here are large groups of case histories which 
certainly include occupational data. Such a review will point to specific occupations 
or parts of the body if there is such incidence to any considerable degree within 
the United States, which I doubt. 


ABSTRACT OF DISCUSSION 

[Eprror1aL Note.—With a view to broadening the exploration of compensation insurance 
records as a possible source of data, inquiries had previously been directed to another large 
carrier of this type of insurance and to the Compensation Insurance Rating Board, which 
assembles experience from insurance companies throughout the United States. Mr. W. L. Daily, 
regional claims manager of the Employers Mutual Liability Insurance Company of Wisconsin, 
and Mr. Edward S. Allen, actuary of the Compensation Rating Board, spoke by invitation.] 

Mr. W. L. Dairy, Wausau, Wis.: I agree with Dr. Gray that cancer due to occupational 
exposures has been a rare occurrence in this country. I base this conclusion on judgment, since 
I do not have any supporting statistical data. However, because of their controversial and 
dramatic aspects, industrial cancer cases would provoke more than ordinary attention. In my 
judgment it is therefore safe to say that even a small frequency of industrial cancer would have 
been quickly noted. The lack of statistical data on industrial cancer in the records of my company 
is quite significant in that it shows that we have not experienced a frequency worthy of notice. 

Mr. Epwarp S. Atten, New York: The Compensation Insurance Rating Board does not 
collect workmen's compensation statistics from insurance carriers in sufficient detail to determine 
the number or the cost of cases due to industrial cancer. The only pertinent data which I have 
been able to locate are contained in a booklet entitled “Compensation Cases Closed in 1948,” 
published by the Workmen's Compensation Board of New York State. This booklet lists four 
cases as due to cancer out of a total of 112,389 cases closed in 1948 in New York State for 
which compensation had been paid for lost time. There were no cases listed as due to cancer in 
1947 out of a total of 117,826 closed that year. Dr. Gray's conclusions as to the relative 
unimportance of industrial cancer are apparently confirmed by such statistics as are available 
to date. 

Nore.—Further discussion of workmen's compensation data followed reading of 
these minutes at the next meeting. | 

Dr. W. C. Huerer, Bethesda, Md.: Cognizance should be taken of certain difficulties inherent 
in data obtained from workmen's compensation sources. First, as Dr. Gray stated, tumor claims 
were excluded from the Aetna tabulation “if determined to be not industrial under the Com- 
pensation Act or not covered under the particular compensation policy carried.” This factor 
alone might vitiate the study, since compensation laws vary from state to state, and in some 
states the only compensable tumors are those judged secondary to injury. By definition, Dr. 
Gray tabulated these under injury and they did not appear in his tumor file. In other states the 
only compensable tumors are a few specifically defined by law. This prevents recognition through 
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workmen's compensation data of any as yet unrecognized occupational tumor hazards and indeed 
may prevent tabulation of recognized occupational tumors by insurance companies, since the 
industries having known hazards tend to handle their cases independently, as suggested by Dr. 
Gray’s statement that cases were excluded from his tabulation when the “assured agreed to 
provide medical service.” As an example of the latter situation, | know that nearly 200 cases of 
a legally recognized occupational tumor of one organ have occurred in one state, but only one 
of these cases appears in the compensation records for that state. The recording of occupational 
cancers in the industrialized European countries is definitely better than that in the United 
States, and it is an erroneous assumption, not supported by established facts, that American 
industries differ greatly as to occupational cancer hazards from European industries. 

[Eprrorta, Nore: Dr. Anna M. Baetjer, Baltimore, advised by letter as to changes in the 
law covering workmen’s compensation in Maryland. Formerly, tumor claims were compensable 
in Maryland only when attributed to one or more specifically listed substances. Dr. Baetjer 
stated that the new law, which became effective in June, 1951, has been changed from a listed 
coverage to a general coverage permitting payment of compensation whenever a tumor is 
judged due to occupation. | 

Dr. W. E. Smitn, New York: It has been argued by Dr. Hueper that restriction of 
compensation to cases involving legally recognized hazards militates against detection of any 
hazards not presently understood and thus tends to freeze knowledge in its present state. The 
new Maryland law, as described by Dr. Baetjer, would appear to overcome any such difficulty 
by permitting the recording of any and all tumors judged due to occupation. This type of law 
may permit advances in knowledge but inevitably lays a heavy responsibility on those charged 
with making a decision as to whether any particular case of tumor should be attributed to 
occupational exposure. Cancer is a common disease, and many persons will die of it, regardless 
of what occupation they choose to follow. If this fact is lost sight of, serious abuses may follow 
uncritical interpretations of claims, and science will be ill-served by flimsy or false data. This 
is by way of emphasizing the need for sound clinical and statistical evaluation of claims. Valuable 
discussion is contained in a paper by Dr. Fred W. Stewart (Occupational and Post-Traumatic 
Cancer, Bull. New York Acad. Med. 23:145-162 [March] 1947). 


{Eprrorta Note.—Dr. Hueper’s comments were submitted to Dr. Gray, who replied by 
letter as follows: 


“T can well understand the difficulty involved in consideration of this problem, which has long 
been of cardinal interest to us in the administration of compensation coverage. 

“The first question ‘relates to whether tumor claims would have been excluded from our 
tabulations. You (i. e., Dr. Hueper) state that I said they were excluded if not covered under the 
particular compensation policy carried or determined as not industrial under the Compensation 
Act. That was true. In further explanation, I believe you will agree they should have been 
excluded from the tabulations for the following reasons: If a claim was made and the claimant 
asserted the tumor caused by work for an employer whose insurance was not written by us, the 
particular case should not enter into our experience but into the experience of the insurance 
carrier for the employer involved. If the Industrial Accident Commission determined that the 
tumor was not related to the claimant’s work, the individual case should not be considered within 
our industrial experience. 

“The second question raised relates to whether some states consider tumors as compensable 
only when judged to be secondary to injury. You speak of such a case, according to my definition, 
as entered in our tabulations under the injury rather than as a tumor. I do not feel certain of 
what you had in mind as my definition, and suspect your thought grew out of my explanation 
relative to how cases were classified when there was a possibility of selection within more than 
one group. For example, if a patient sustained a laceration of an existing tumor, and we felt the 
laceration rather than the tumor was the principal causative factor in leading to payments for 
compensation and medical care, the ‘file’ was classified as a laceration. However, if we felt the 
presence of a tumor or the appearance of a tumor at a later date was the principal cause of pay- 
ments, the ‘file’ was classified as a tumor. You will agree that under such a procedure classifica- 
tion as tumor would occur unless the payments were minor and no change of consequence 
occurred in the tumor. I doubt if you would ascribe any particular importance to a tumor so 
classified as a laceration or a contusion. 
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“The third question raised is in relation to states where the law provides that tumors are 
compensable only under certain circumstances. In such instances, if the claim for a tumor did 
not fall within the industrial qualifications of the law, presumably the claim would be determined 
as not industrial by the Industrial Accident Commission, and not coded within our tabulations. 

“However, it has long been generally true in states where the bulk of industrial claims arise 
that tumors related to occupation have generally been covered by law. Such great industrial 
states as New York have long had provision whereby presumably any tumor caused by work is 
considered to be compensable. 

“The fourth question raised is in relation to industries having known conditions believed 
frequently related as causative factors to tumors tending to handle their cases independently. I 
presume it is thought such industries tend to be self assured rather than covered by insurance 
carriers, thus decreasing the proportionate frequency of tumor claims within the experience of 
insurance carriers. Of that I do not know for certain, but doubt the likelihood to extreme degree, 
because the proportionate number of workers that are self assured by the employer is relatively 
small, if employees of government are excluded. The latter group is of course large and generally 
not covered under Compensation Laws, but I doubt if it is thought their employment is frequently 
within occupations that presumably might cause tumors. 


“In conclusion, if the objections raised to such tabulations as we made are valid to any 
considerable degree, the objections do not invalidate the accuracy of our conclusion that industrial 
tumors have been very infrequent within our experience. I do not assert that our experience is 
the final measure of the relationship between the frequency of tumor and occupation. 

“The problems presented are difficult, but I trust these thoughts may be of some assistance.” ] 
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THE PROGRAM OF THE NEW YORK STATE OCCUPATIONAL 
CANCER COMMITTEE 


MAY R. MAYERS, M.D. 
NEW YORK 


HE NEW YORK State Occupational Cancer Committee was organized in 
1947 as an outgrowth of a conference called by the Division of Industrial 
Hygiene and Safety Standards for the purpose of reviewing, with a group of experts, 
the prevention of bladder cancer and the effectiveness of existing control measures 
in two aniline-dye plants in New York State. The discussion of how to control 
certain known carcinogenic hazards in industry very naturally led to a consideration 
of other occupational causes of cancer, of the fact that there might very well be in 
the industrial environment carcinogens which are not even suspected at the present 
time, and how one would go about finding them. 
There was so much interest on the part of those present that the New York 
State Occupational Cancer Committee was formally organized to study these prob- 
lems. Its membership was as follows: 


May R. Mayers, M.D., chairman, Division of Industrial Hygiene and Safety Standards, 
New York State Department of Labor, New York. 

Austin V. Deibert,! M.D., Cancer Control Branch, National Cancer Institute, Bethesda, Md. 

Konrad Dobriner, M.D., Sloan-Kettering Institute for Cancer Research, New York. 

Harold F. Dorn, Ph.D., Biometrics Section, National Cancer Institute, Bethesda, Md. 

G. H. Gehrmann, M.D., Manufacturing Chemists Association, Wilmington, Del. (represented 
by Dr. Allen J. Fleming). } 

Paul R. Gerhardt, M.D., Division of Cancer Control, New York State Department of Health, 
Albany, N. Y. 

Hyman Goldstein,2 Ph.D., Division of Cancer Control, New York State Department of 
Health, Albany, N. Y. 

Leonard Greenburg, M.D., Division of Industrial Hygiene and Safety Standards, New York 
State Department of Labor, New York. 

Arthur E. Hoag, M.D., Socony-Vacuum Oil Company, Inc., New York. 

LeRoy S. House, M.D., Tumor Clinic Association, New York State. 

W. C. Hueper, M.D., Cancer Control Branch, United States Public Health Service, Bethesda, 
Md. 

Louis C. Kress, M.D., Roswell Park Memorial Institute, Buffalo. 

Anthony J. Lanza, M.D., Institute of Industrial Medicine, New York University-Bellevue 
Medical Centre, New York. 

Morton L. Levin, M.D., New York State Department of Health, Albany, N. Y. 

George T. Pack, M.D., Medical Society of the State of New York. 


Address presented at a meeting of the Cancer Prevention Committee in New York on 
Dec. 3, 1951. 


Dr. Mayers is Chief of the Medical Unit, Division of Industrial Hygiene and Safety Stand- 


ards, New York State Department of Labor, and Chairman of the New York State Occupational 
Cancer Committee. 


1. Dr. Deibert is now with the Economic Cooperation Association, Washington, D. C. 
2. Mr. Goldstein is now with the National Institute of Mental Health, Washington, D. C. 
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The first activity of the Committee (and its most concrete accomplishment to 
date) was the preparation and distribution of an educational publication, entitled 
“Occupational Cancer: A Challenge to the Physician.’ In this, an effort was made 
to capture the interest of the medical profession; to stress the importance of an 
occupational history; to provide the practicing physician with concrete data as to 
occupational carcinogens, either known or suspected, together with the precancerous 
lesions associated therewith, and to stimulate more complete and more accurate 
reporting of cancer deaths. This publication, sponsored by the Medical Society of 
the State of New York, the New York State Department of Health, and the New 
York State Department of Labor, was distributed to every physician in the state. 
It has since been reprinted by the Committee and continues to have a wide on-request 
distribution. It has also been reprinted in various medical journals.* 


At this point, the National Cancer Institute, already represented on the Com- 
mittee, provided the necessary funds for a pilot study of occupational causes of 
cancer. A two-year study was originally contemplated. However, the grant has 
since been extended for a third and last year, which is soon to expire. 


Preliminary to the formulation of a definite program, the Committee gave long 
and careful thought to the complexities of the industrial environment and par- 
ticularly to the many problems involved in any effort to discover unsuspected car- 
cinogenic agents that might be present therein. Certain basic considerations, such 


as the following, largely determined the type of study which was finally agreed 
upon : 


1. The striking increase in the incidence of cancer—particularly, lung cancer—has apparently 
coincided with advances in technological research and development in this country, and causal 
relation must be considered a possibility. 

2. The increasing complexity of the industrial environment has exposed workers to an ever- 
increasing number and variety of physical and chemical agents—particularly to chemical con- 
taminants of the air in the workroom, in the form of noxious dusts, gases, fumes, vapors, mists, 
and the like. 

3. The multiplicity of abnormal environmental factors to which any individual worker may 
be exposed in the course of a long working life is further complicated by his great mobility (i. e., 
he is apt to drift from one industry to another) and by the fact that the principle of synergism 
may assume an important role, particularly when the worker has been simultaneously exposed 
to more than a single toxic agent. 

4. Individual chemical and physical agents in the industrial environment are not necessarily 
or even usually pathognomonic for particular industries or occupations. They may be found 
widely distributed among many totally unrelated types of work. Common denominators of 
“exposure” in industry as a whole, therefore, assume great significance. 

5. Conversely, a particular job classification does not necessarily provide precise information 
as to the nature of the occupational exposure. To say a worker is a “foundryman,” for example, 
means little for this purpose. It makes a great difference whether he is a molder who handles 
dry sand; whether he pours molten metal containing lead or other toxic materials; whether he 
is a sandblaster, or operates a crane. 

6 Accurate and complete occupational histories of patients are difficult to obtain because 
of the technical complexities of the materials handled and the failure of patients to present the 
whole story. Even a well-informed chemist who contracts an occupational disease in his labora- 


3. The New York State Occupational Cancer Committee Presents a Program on Occu- 
pational Cancer, Compens. Med. 3:9 (Sept.-Nov.) 1950; Occupational Cancer: A Challenge to 


the Physician, Month. Rev., New York State Dept. of Labor 30:37 (Oct.) and 44 (Nov.) 1951. 
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tory will not necessarily, when asked, give a complete list of all the substances he handles. He 
tends rather to be selective and to list only the substances of which he is suspicious. Failure of 
memory for occupations years back obviously complicates the problem. 

7. Little is known about duration or intensity of exposure in relation to cancer production 
even in the case of known carcinogenic agents, and the latent period is extremely variable— 
sometimes 25 years or longer. 

8. Individual differences in susceptibility to occupational cancer appear to be as great as in 
every other branch of medicine. 

9. Cancer site appears to have no relation to the precise portal of entry. Thus, the inhalation 
of beta-naphthylamine results in cancer of the bladder, not of the lungs. 

10. Toxic agents are not necessarily carcinogenic and vice versa. Therefore, techniques for 
control of the industrial environment based on maximum allowable concentrations or on particle 
size will not necessarily be effective when a carcinogen is present in the workroom. 

11. Known physiological and biochemical mechanisms involved in the production of occu- 
pational diseases due to toxic agents, radioactive substances, acute or chronic irritants of the 
skin or the respiratory passages, sensitizing agents, and the like may be quite different from 
those operative in the field of occupational cancer. For example, among the pneumoconioses, 
it is not at all clear why asbestosis appears to be associated with lung cancer while silicosis is 
not. 

12. A study of death certificates has serious limitations in that only the last occupation is 
given, whereas some previous occupation, 15 or 20 years earlier, is far more likely to have beea 
the cause. Then, the occupation given is not always accurate, or may be stated in such general 
terms, such as “Laborer,” that it is difficult, if not impossible, to know what the patient’s 
environmental exposures were. There may also be serious doubt as to the accuracy of the 
diagnosis, particularly as it relates to the primary cancer site. Furthermore, the death certificates 
record “cancer” only for those persons who actually died of cancer. They do not indicate 
cancer patients who had recovered or who died of one or another unrelated condition, such as 


diabetes or coronary thrombosis. In any study of occupational causes of cancer, such patients 


are obviously quite as important as the ones who died of cancer. 

After deliberating for some time on the foregoing points, the New York State 
Occupational Cancer Committee decided to embark on a program which would 
involve taking detailed and complete occupational histories on a series of live cancer 
patients, starting with their present work and going all the way back to their first 
job. The statisticians in the group helped develop the “forms” which were used. 
These forms called for (a@) medical data from the hospital records ; (>) occupational 
history, and (c) the use of a check-list of “exposures.” The occupational-history 
forms went beyond conventional job and industry classifications to inquire into the 
actual work done by each patient in each of his jobs. Inquiry was also made as to 
his environmental exposures on each job so far as he knew, using a check-list pro- 
vided for the purpose. Inquiries as to hobbies and “work after hours” involving 
the use of paints, solvents, insecticides, pesticides, and the like were also included. 

The plans called for occupational interviews, along the lines above indicated, on 
an unselected series of 6,000 male adults under 75 years of age coming to the Ros- 
well Park Memorial Institute, Buffalo, for diagnosis or treatment. This hospital 
was selected because it is the largest state cancer hospital and because here one 
could be sure of a complete medical work-up in each case with the necessary patho- 


logical data and an accurate diagnosis of primary cancer site. It was anticipated 


that about 1,000 of these patients would turn out not to have cancer and could thus 
be used as controls. The interviewers were given some preliminary training by the 
statisticians on the Committee, and they did their work under the immediate direc- 
tion of Dr. Louis Kress, medical director of the Institute. Actually, as the deadline 
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of the grant-in-aid approaches, approximately 4,500 patients have been interviewed 
and about 750 noncancer controls have been obtained. 

As the interviews were completed, they were forwarded each week to the 
Division of Industrial Hygiene and Safety Standards, where, with the assistance of 
two industrial-hygiene chemists, under the direction of the Committee’s chairman, 
each occupation given by each patient was carefully evaluated from an industrial 
hygiene viewpoint. Supplementary data were appended to each patient’s record, 
indicating the abnormal environmental exposures known to specialists in the field 
of industrial hygiene as being commonly associated with each job. This work has 
now been completed. 

The patients’ completed records have been forwarded to Dr. Gerhardt, director 
of the Division of Cancer Control, New York State Department of Health. Under 
his direction, these data are now being coded and put on punch cards to be run 
through |. B. M. machines. Statistical analysis of the data is still in progress. 

What this study will ultimately contribute in the way of extending present 
knowledge of the occupational causes of cancer is for the future to decide. There 
was no thought to get definitive data at this time but, rather, to get leads for more 
intensive study later on. Within the more limited canvass provided by such leads, 
it is hoped, field investigations—including chemical air analyses and dust counts, 
when necessary—will provide more detailed information with reference not only to 
suspected carcinogenic agents in the occupational environment but also to duration 
and intensity of exposures in relation to the development of occupational cancer. 

The industrial hygiene slant which has characterized the study in New York 
State has resulted in the development of a considerable volume of data—never before 
collected—with reference to specific physical and chemical agents to which cancer 
patients had been exposed in the course of their work. The large number of vari- 
ables thus introduced has, however, created very real problems for the statisticians. 
But, these variables are the very essence of the industrial environment which is 
under investigation, and ultimately they will have to be taken into account. 

Perhaps, with so many variables, one requires a far larger series of cases than 
the 4,500 which have become available as a result of the present study. Perhaps, 
complex data of this type will never serve too well the mass-statistical approach ; 
what may be required is a purely medical evaluation by an astute clinician. Doctors of 
industrial hygiene, for example, are accustomed to dealing with large numbers of 
variables per patient in connection with all field studies. Here, analogous data on 
the occupational environment are collected, and to these are added data derived 
from occupational and clinical histories, physical examinations, and laboratory and 
x-ray findings, The number of workers usually included in these studies is rarely 
large enough for mass-statistical analysis. But clinical analysis has made funda- 
mental contributions to industrial toxicology and has provided a basis for the estab- 
lishment of accepted safe standards for purposes of prevention (so-called maximum 
allowable concentrations). The independent experience now being developed in the 
pilot studies which are in progress in the several states may provide an answer. 

New York State was the first to embark on such a study and the first to receive 
a grant for this purpose from the National Cancer Institute. Its situation differs 
from that of the other states in that its study is being carried out by a distinguished 
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committee, with representatives of various state and federal agencies among the 
participants. Elsewhere, these studies aré being conducted as State Health Depart- 
ment projects. 


It is already becoming evident that each of the pilot studies now in progress has 


its own serious limitations and that all are unexpectedly time-consuming and expen- 


sive. Perhaps, the ultimate approach will be found in starting now to collect cur- 
rently and compile accurate occupational data for analysis 15 or 20 years hence, 
utilizing such social-security records as unemployment insurance, placement, work- 
men’s compensation, sickness insurance, and the like. The “forms” now being used 
by social-security agencies and other groups could be so modified as to provide a 
vast fund of information for the future, as to the successive environmental exposures 
of persons in whom cancer ultimately develops. However, whether this vision of 
future benefits will be sufficiently inspiring to overcome natural resistance to under- 
taking additional work in the present carries a big question mark. 


ABSTRACT OF DISCUSSION 

Dr. Emerson Day, New York: Has your group made any effort to contact officials of 
industries to verify exposures reported by the patients interviewed ? 

Dr. Mayers: In the beginning the Committee planned to check each patient’s occupational 
history by field visits and even by air analyses and dust counts to get data as to exposure in 
terms of dosage. It was soon discovered, however, that this was not practicable. Plants had 
gone out of business or were found to be operating so differently since the patient worked there 
as to make the investigation useless. It is hoped that this approach may be utilized when the 
study is extended to follow up specific leads which may be developed. 

Pror. E. V. Cownry, St. Louis: Do your records comprise a considerable variety of industries 
or do they tend to be restricted to those industries that happen to be located in the Buffalo area? 

Dr. Mayers: We have encountered a very wide range of occupations. However, we dis- 
covered that the hospital selected draws most of its patients primarily from Up-State New York, 
which is largely agricultural, but also has most of our large chemical industries. 

Dr. Lestit Bearp, New York: Have you any data on cancer in urban as compared with 
rural populations? 

Dr. Mayers: Information as to residence was an item in the questionnaire and has been 
coded. Data on this point should come out of the analysis. 

Dr. Emerson Day, New York: I notice that there are several hundred different items in 
your list of exposures. Do you feel that you have obtained enough histories to provide a sig- 
nificant concentration of data for any particular item or group of items? 

Dr. Mayers: The large variety of exposures involved in this study is one of the difficulties 
which worry our statisticians. These many variables are essential characteristics of the industrial 
environment and will have to be met ultimately in one way or another. 
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THE NEW JERSEY OCCUPATIONAL CANCER SURVEY 


EDWIN D. MERRILL, M.D. 
MILFORD, N. J. 


~~ JIERSEY has a population of about 4,800,000 people and has approxi- 
mately 11,000 industrial plants. The total labor force is approximately 
2,000,000 persons, 800,000 of whom are in the major manufacturing industries. 
New Jersey is one of the most highly industrialized states in the nation. With 
this degree of industrialization there may be many opportunities for exposure to 
known occupational carcinogenic hazards and perhaps to carcinogenic hazards not 
yet suspected. 

For these reasons an epidemiologic and _ statistical study of occupational and 
other environmental cancer in New Jersey was undertaken by the New Jersey 
State Department of Health, with the assistance and guidance of the United States 
Public Health Service. Planning for the study began about June, 1948. The study 
has been financed entirely with federal grant-in-aid monies. Almost all branches 
of the State Department of Health have participated in the study at some time, 
but the administrative responsibility for the study was given to the Division of 
Preventable Diseases, Bureau on Cancer Control, and this bureau, together with 
the Bureau on Adult and Industrial Health and the Division of Vital Statistics 
and Administration, has done the major share of the work. 

This study is a mortality study. It is based on death-certificate data. The 
objective of the study is to obtain, if possible, presumptive evidence of a relationship 
hetween cancer of certain organ sites and agents used in industrial operations. 
However, the study is more than an analysis of death certificates. It may best be 
detined as an occupational history study of cancer deaths. 

Since the study has not yet been completed and no final analysis of data has 
been made, the present discussion is confined to a description of methods and of 
experiences along the way. 


METHODOLOGY FOR THE SURVEY 


The first phase of the study was the extraction, photostating, transcribing, and 
compiling of cancer-death data from approximately 4,000 death certificates which 
had been filed in the State Department of Health between Jan. 1, 1947, and Aug. 
30, 1949. The selection of cancer-death data was restricted to cancers of the oral 
and nasopharyngeal regions, the respiratory system, the urogenous system, the 


osseous system, the hematopoietic system, and the skin. Selection also was restricted 


Address presented at a meeting of the Cancer Prevention Committee in New York on 
Dec. 3, 1951 


Dr. Merrill is Chief of the Section on Cancer Control, Division of Preventable Diseases, 
Department of Health, State of New Jersey. 
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to persons 25 years of age or older. The only females included were those reported 
to have died of cancer of the hematopoietic system. There was no selection as to 
race. The data abstracted from the death certificate were name, address, and other 
data identifying the deceased; cause of death; occupation; name and address of 
physician certifying death. These data were transferred to a basic occupational- 
cancer record form and to punch cards. The cause of death was coded according 
to the Sixth Revision of the International Statistical Classification of Diseases, 
Injuries, and Causes of Death. 

The second phase of the study was an attempt to obtain further information 
through interviews of the families of the deceased and through compilation of 
employment data made available by the Old-Age and Survivors Insurance Bureau 
of the Federal Security Agency. 

The family interviews were carried out by a “fleet” of approximately 50 grad- 
uate, registered nurses. Some of these nurses were permanent State Health 
Department employees ; others were temporarily employed for this specific purpose. 
In conducting the family interviews concerning the deceased, the nurses tried to 
obtain information about habits, hobbies, pertinent past illnesses or injuries, 
employment history, date and nature of first symptoms in the cancer illness, names 
of physicians and hospitals rendering medical care during the cancer illness. Of a 
total of 4,000 possible home interviews, about 3,200, or 78%, were successfully 
completed. The 900, or 22%, of possible interviews which could not be completed 
were analyzed for the reason of the failure to complete the interview. Details of 
this analysis will not be given here except to say that for 366 cases for which an 
interview was not completed because the family had moved the interview had 
been attempted more than seven months after the death of the patient in a great 
majority of instances. 

The Old-Age and Survivors Insurance Bureau was requested to furnish names 
of employers and dates when employment was reported for a large number of the 
survey cases. The Bureau was paid a fee for each case referred. No employment 
history earlier than the year 1937 was available from this source. 

The third phase of the study was the verification of the diagnosis reported on 
the death certificate. Any presumptive evidence of occupational cancer hazards 
resulting from a study such as this must first of all stand on firm medical ground. 
It was necessary to be as certain as anyone could be with retrospective and second- 
hand information that the cases which were to remain in the study were truly 
cases of cancer. 

This phase of the study consumed about 10 months of time and made use of the 
services, full-time and part-time, of four physicians, one nurse, and three clerical 
people. One of the physicians was a board-certified radiologist, and another had 
had substantial training in pathology. 

The medical verification team sought to obtain additional information which 
would substantiate the cancer diagnosis and the primary site of the cancer. The 
investigators used information obtained from the death certificates and from the 
family interviews as leads and references. Information was obtained through 
personal visits to hospital record rooms and through questionnaires and telephone 
calls to hospitals and physicians. At two hospitals where large numbers of cases 
were involved, the hospital residents in pathology were paid to abstract information 
from hospital and pathology-department records. 
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The medical investigators evaluated the information they obtained and tried 
to determine the reliability of the diagnosis and the probable primary site of the 
: cancer for each case. A method was devised for indicating by a code number 
the investigator’s evaluation of the degree of reliability of any diagnosis. These 
code numbers and the gradations of reliability which they represent are shown in 
the accompanying table; also shown are the number of cases falling in each 

category. 

Generally speaking, a diagnosis was not rated 4 (conclusive) unless substan- 
tiated by histopathologic or necropsy diagnosis. Clinical findings, x-ray reports, 
and operative findings also were considered in forming a judgment. 

In the work of medical verification the hospitals’ cooperation was uniformly 

. good. The physicians’ cooperation was good on the whole. For many of the cases 
‘ it was necessary to inquire of two or more sources of information. Failures to 


substantiate diagnoses were due either to inadequate previous medical work-up 
or to inability to obtain all or part of the medical evidence that might have existed. 

After the completion of the medical verifications, all cases were reviewed and 
only those with diagnosis rated as “conclusive” or “highly reliable” were retained 


in the study. The cases in these categories numbered about 3,000, or 75% of 


Code Used by Investigators to Evaluate Diagnosis of Cancer 


1] 


Code Code Deseription No. of Cases 


the original number. These remaining cases were further scanned to weed out a 
cases of cancer of certain sites which were included in the initial selection but which 


| it was subsequently decided should not be retained (e. g., prostatic cancer). Also : 
i eliminated at this point were cases for which any further follow-up or verification 
” i of employment history at former places of employment appeared to be impossible 
aZ ; or impractical. As a result of this additional selection, there remained about 1,900 
) cases, approximately half of the original 4,000, which were to be used for statistical 
£ analysis and detailed study of employment experience in industries. 


:mployment histories for each of these remaining 1,900 cases have been coded 
according to a four-digit industry code and index of New Jersey industries made 
available through the services of Dun and Bradstreet. 

The employment history of each case was studied, and one occupation or period 
of employment was selected to which the case should be charged. Certain rules 
were formulated to guide the selection. The purpose of this selection was to try 


to assign each case to what appeared to be the major, or most significant, occu- 
pational experience. 


Some cases were charged to two occupations. When 


no 
choice could be made, the case was left unclassified. 


Cases were then sorted and 
grouped by code numbers of the various occupations chosen. 

A table has been prepared showing the number of cases and the percentage of 
the total of cases charged to each respective occupation selected. The distribution 
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of cases by organ site affected is shown for each occupation. All major groups of 
occupations are listed in the table, but the manufacturing group is shown broken 
down into its various subdivisions. To serve as a frame of reference, there is also 
shown on the table the average September employment figures in the years 1947, 
1948, and 1949 for each occupation group. Employment figures for each occupation 
are expressed as number of employees and as percentage of total employees of all 
occupations represented. Thus, it may be possible to estimate roughly whether or 
not differences in numbers of cases charged to the various occupations could be 
accounted for by differences in the relative sizes of the labor forces in those 
occupations. 

Another table was prepared which shows the percentage distribution of cancer 
cases by organ site for each occupation and for all occupations. 

It is at this point that the study now stands. The dead line for completion of 
the study is six months away. The final phase of the study, which is just beginning, 
will consist of visits to the selected places where the individuals were employed 
in an attempt to obtain detailed information as to the type of work they performed, 
the agents with which they came in contact, and data on type, duration, and 
intensity of exposure. It is improbable that all of the 1,900 cases will be so inves- 
tigated. If study of the data obtained so far gives presumptive evidence of cancer 
hazards in certain types of industry, effort will be concentrated on those industries. 
For example, preliminary inspection of the data suggests that there is an unusual 
occurrence of cancer in the primary metal-manufacturing and ship-building trades. 

Present plans call for two teams to do the field investigations in industry. Each 
team will consist of a public-health engineer trained in industrial-health methods 
and either a nurse or a physician, or in some instances both. 

It may be of interest that the New Jersey State Plan Disability Benefits Insur- 
ance Service is making available to the State Department of Health data from past 
and current claims for benefits based on morbidity due to benign and malignant 
neoplasms. Accumulation and verification of these data are being done now, and 
if sufficient information can be processed and studied in the next few months it 
will be used to augment the mortality data. 


ABSTRACT OF DISCUSSION 

Dr. Norton Netson, New York: I believe you said that you excluded a number of cases 
because of uncertainties in diagnosis. Were there any particular sites of cancer that tended to 
be eliminated by these exclusions ? 


Dr. MERRILL: Cancer of the skin, bladder, lip and tongue were the most reliable diagnoses. 
Lung cancer presented the greatest difficulties and tended to be excluded because of doubt as to 
whether the cancer was actually primary in the lungs or a secondary deposit from a primary 
cancer of some other organ. Cancer of bone was also difficult to verify for the reasons mentioned 
for lung cancer. 

Mr. Frankuin W. Cuvrcn, Linden, N. J.: How do you code the occupations? Is it by 
industry or by the actual type of work the patient was engaged in? 

Dr. Merritt: By industry. 


Mr. Cuurcn: Then, for workers engaged in the petroleum industry, there would be no 
differentiation between those driving trucks, those working in offices, and those actually exposed 
to various types of products in refineries? 

Dr. Merritt: We recognize that the amount or the type of exposure is an important con- 
sideration. That is the purpose of our detailed exposure history, which we attempt to complete 
so far as possible at the plant or plants where the patient was emploved. 
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COMMENTS ON OCCUPATIONAL CANCER SURVEYS IN 
THE UNITED STATES 


W. C. HUEPER, M.D. 
BETHESDA, MD. 


HE AIM of the Cancerigenic Studies Section of the United States Public 

Health Service is three-fold: first, to investigate exposures to recognized car- 
cinogenic agents ; second, to detect any additional carcinogenic agents not presently 
known; third, to assist state departments of health or of industrial hygiene to 
develop adequate methods for continued pursuit of the first two objectives. To 
accomplish the latter purpose, the United States Public Health Service has made 
grants to the states of New York, New Jersey, Ohio, California, Connecticut, Mon- 
tana, Pennsylvania, and Colorado, and our office has acted in an advisory capacity 
in those states where occupational tumor surveys are in progress. These grants have 
a maximum duration of three years. It has been the practice to suggest different 
methods of study in the different states in order to learn which methods are the 
most suitable and economical in practice for adequate study of the problems involved. 
You have just heard Dr. Mayers describe the method that has been adopted in New 
York State, which is a morbidity method based on interviews of a large number of 
cancer patients .at a state hospital. You have also heard Dr. Merrill describe the 
method adopted in New Jersey, which is a, mortality mejhod based on analysis 
of death certificates of all cancer cases reported in the state within a selected period. 
In Ohio both morbidity and mortality procedures are being applied to the study of 
workers from selected industries, utilizing in part data obtained from plant and 
union records. The Ohio program illustrates a third type of approach, differing from 
those of the New York and New Jersey surveys. A fourth type of approach is being 
used in Montana and Colorado. In the latter two states, interest centers in the ques- 
tion of a lung-cancer hazard from air pollution and other exposures incident to 
mining and smelting ores having arsenical or radioactive content. In these states, 
therefore, programs have been centered on the study of one particular type of cancer, 
namely, lung cancer. The methods used in Montana have been to collect death 
certificates of lung cancer cases in the various counties of the state in an effort to 
learn whether the incidence of this tumor has been greater in those counties where 
smelting operations are conducted as compared with counties where there are no 
such operations. In California a study of lung-cancer morbidity is being conducted 


so as to determine possible causal factors of occupation and habits, especially smok- 


Address presented at a meeting of the Cancer Prevention Committee in New York on 
Dec. 3, 1951. 


Dr. Hueper is Chief of the Cancerigenic Studies Section, Cancer Control Branch, National 
Cancer Institute, United States Public Health Service. 
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ing, and to ascertain thereby the relative etiologic importance of causal agents of 
these two types in the production of lung cancer. 

All of the methods here briefly referred to have some merits and some short- 
comings, but there are certain basic considerations which must be fully compre- 
hended by any individuals attempting etiological studies of human cancer. The first 
of these is that a possible cancer hazard in any given industry need not apply to all 
persons engaged in the industry; in fact, it is to be expected that it will apply only 
to individuals occupied in certain tasks within the industry. Sufficient examples 
exist to show that a high incidence of cancer of a particular site in persons engaged 
in a hazardous process may be masked and unrecognizable if the data are collected 
so as to include large numbers of other individuals employed by the same industry 
but not subject to the specific hazardous exposure. Secondly, and equally important, 
it must be clearly recognized that occupational cancer has a latent period that must 
be reckoned in years, sometimes in decades. Hence, an occupational-cancer hazard 
may be entirely missed if a survey is conducted in such a way as to include large 
numbers of individuals employed on the hazardous process for periods of only a 
few years or less (operations with a high labor turnover ). 


Until recently, no means has existed for studying cancer in relation to occupa- 


tion in the United States as a whole. Since 1937, however, serviceable data have 
been accumulating in the Old-Age and Survivors Insurance Bureau, Federal Secur- 
ity Agency. These data, resulting from the Social Security Act, contain information 
on name, residence, sex, employers since 1937, and place from which death claims 
have been made for deceased insurance holders. Analysis of such data may provide 
leads on cancer hazards related to occupations and industrial operations. 
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Abstracts from Current Literature 


General 


Errect OF SUNGLASSES IN PROTECTING RETINAL Sensitivity. R. H. PeckHam and R. D. 
Hartey, Am. J. Ophth. 34:1499 (Nov.) 1951. 


Owing to the need of utmost efficiency during night lookout and sentry duty, the Armed 
Forces of the United States directed much attention to the problems of retinal sensitivity. It 
was learned that the effect of exposure to excessive sunlight would seriously decrease ability 
to see at might 

In order to discover the effect of excessive sunlight upon retinal sensitivity, arrangements 
were made to examine repeatedly a group of life guards from the Atlantic City Beach Patrol. 
Two series of experiments were undertaken during the summers of 1948 and 1949. The men, 
of whom 61 started and 26 completed the whole series, were divided into two groups, depending 
on whether they stated that they wore sunglasses “always” or “usually,” or stated that they 
wore them “seldom” or “never.” 

The following conclusions are drawn from the experimental data: 1. The wearing of sun- 
glasses of commercial density (35 to 50%) will supply some protection to retinal sensitivity for 
short periods (one day or less) but not for periods of a week or more. 2. The wearing of 
darker sunglasses (10 to 12%) will provide protection for periods as long as a week or more. 
(Such sunglasses are commercially available, but are in the minority.) 3. Failure to wear sun- 
glasses will result in loss of retinal sensitivity. This loss is about 1:2, or 50%. 


2. In extreme 
cases the loss can amount to more than 1:10, or 90%. 


4. Loss of retinal sensitivity can be 
assessed as a reduction of the effectiveness of available ambient photopic (cone) illumination. 
5. Since both the lighter and the darker sunglasses effectively absorbed ultraviolet and infrared 
rays, these extravisual rays cannot be considered the cause of the loss of retinal sensitivity 
resultant from exposure to excessive sunlight. The causative factor is the visible portion of the 
solar radiation, probably effective through the extreme light adaptation that becomes manifest 
after the eyes have been exposed to excessive illumination. 6. Subsequent dark adaptation 
even to moderate photopic (cone) illumination is delayed for a period of days or weeks after 
such exposure. 

The loss of retinal sensitivity after excessive exposure without the protection of sunglasses 
can be a causative factor of both industrial and automobile accidents. 

Since this loss may amount to a reduction of light to one-half of its photometric value, and 
in many cases more than this, the illumination of industrial and clerical working areas can 
Since the effect is most noticeable immediately after the 
at the beach can be dangerous if no sunglasses have been 


easily become seriously insufficient. 
exposure, night driving after a day 
worn, 

Similarly, significant effects can be expected in any undertaking when the illumination is 
minimal or imadequate. For example, the reduction of the effective brightness of fluoroscopic 
images by even small amounts is a serious detriment to a radiologist. When fluoroscopy is being 
extensively practiced, continuous use of sunglasses of high density should be considered essential. 

The authors call attention to the difficulty of obtaining sufficiently dark sunglasses. If the 
wearer's eyes can be seen behind the lenses, the lenses probably are not dark enough. 


Errects oF InpustRIAL Mepicat CARE INSURANCE PLANS ON EMPLOYED Groups. WALTER 
J. Lear, Indust. Med. & Surg. 20:444 (Oct.) 1951. 


There is little factual evidence as to the effects of industrial medical care insurance plans on 
employed groups. Effects should be manifest in two principal spheres: the worker's health and 
the worker’s finances. These primary effects, in turn, will be reflected in the worker’s morale 
Among the important factors which probably will modify these effects 
are the ability of the plans to meet the financial needs, their emphasis on preventive medicine, and 
their relationship to community health resources. 
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economists, industrial sociologists, and related professional personnel are needed to define the 
precise nature and extent of these effects. Only on the basis of such knowledge can an accurate 
evaluation of this complex and vital aspect of our industrial society be made. 


AvuTHOoR’s SUMMARY. 


VotuntaryY HEALTH INSURANCE FOR INDUSTRIAL GrRoUPs. MarGaret C. Kiem and 
MarGaret F. McKtever, Indust. Med. 20:489 (Nov.) 1951, 


With coordinated activity of present voluntary health-insurance programs and the existing 
in-plant services the health of employees, particularly women, the aged, and the rehabilitated, 
will improve and indirectly lead to higher productivity of the defense labor force. Expansion 
of in-plant services and the aid of the industrial-hygiene personnel will be of great importance 
in the development of broad industrial health programs vital to the defense effort. 


FARROKH Satpt, Boston. 


Lecat Aspects OF CorpoRATE MEpIcAL Practice. I. H. RUBENSTEIN, Indust. Med. 20:513 
(Nov.) 1951. 


The majority viewpoint so far as the several medical practice acts are concerned, holds the 
corporate practice of medicine as unlawful, so as to summarily protect the professional practice 
of medicine from commercialization and exploitation, particularly by laymen. Exceptions to 
this majority ruling are: 

1. Industrial corporations which maintain medical departments for their employees. 

2. Benevolent organizations (fraternal, labor, religious, etc.) which furnish medical services 
to their members. 


3. Hospitals, sanatoriums, and dispensaries. 

4. Corporations which carry on the business of using the x-ray or electrotherapy or roentgen- 
ology. 

5. Cooperative health membership associations of a city, county, or federal agency to obtain 
medical care for members. 

In many instances the corporate medical practice, through the media of limited hospital 
and medical service plans, has been considered subject to regulations by the several insurance 
statutes so as to protect the public against imposition and fraud on the part of financially 


irresponsible insurance companies which these corporate medical practices may constitute. 


FARROKH Satpt, Boston. 


Tue INpustriaL HEALTH MOVEMENT WITH SPECIAL REFERENCE TO DERMATOSES. JOHN 
Eric Datton, J. A. M. A. 147:799 (Oct. 27) 1951. 


As chairman of the Section on Dermatology and Syphilology at the recent meeting of the 
American Medical Association in Atlantic City, Dalton opened the proceedings with a general 
review of the history of the industrial health movement in the United States. He considers this 
movement under the headings of the various groups that have made major contributions to its 
progress, namely, the medical and other professions, labor, management, insurance companies, 
private organizations, and municipal, state, and federal agencies. There is much useful and 
interesting material here, notably in the history of state legislatures related to industrial hygiene 
and general conditions of labor. 

The industrial dematoses have played an important part in the history of industrial health 
surveys and in the development of the employer-employee relationship, and continue to be an 
important cause of industrial disability. It is estimated that in the United States “work-associated 
dermatoses. . . . account for from 60 to 65% of all occupational illness,” costing some 
$100,000,000 annually in compensation alone and an almost equal amount in medical care. The 
author emphasizes the need for a greater understanding of the causative mechanisms involved 


in the industrial dermatoses. 
MARGARET Cairns, Boston. 
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Esso STANDARD O1n Co. REFINERIES; Laco Orn & TraANsport Co. REFINERY IMPERIAL 

Lrp., MontTREAL East REFINERY, HUMBLE & REFINING Co. BAYTOWN REFIN- 
erY; THe Carter Orr Co. BILLinGs REFINERY. PHYSICIANS OF EACH OF THE ABOVE 
REFINERIES, Med. Bull. 2:416-477 (Oct.) 1951. 


These papers describe the precautionary measures practiced by individual refineries to protect 
workers from carcinogenic fractions of catalytically cracked oils. These protective measures 
fall into two groupings: 

1. Medical measures: Attention is focused on such matters as selection of employees and 
education of these employees with respect to the potential hazard. Regular medical examinations 
at intervals as frequent as three months have been instituted. The employee is removed from 
his job promptly if any skin lesion develops. All such lesions are promptly treated. The pre- 
cautionary measures are supervised to make sure they are being carried out. Periodic surveys 
are made of all plants, and complete records and reports on each employee are kept. 

2. Industrial hygiene measures: The numbers of employees exposed to contact with these 
oils is restricted. Protective rubber clothing is compulsory. Workers are instructed not to 
touch any part of the body with unwashed hands, and immediate removal of all oil from the skin 
is advised. Daily showers before leaving the plant are encouraged, as are daily clean clothes 
if the job necessitates such measures. Work clothes are provided and cleaned by the company 
in special cleaning plants. Exposure points are reduced to a minimum, and warnings are placed 
on equipment carrying these oils. Inhalation possibilities are eliminated as much as possible. 


CLEMENT YAutA, Boston. 


TECHNIQUES OF AN OcCUPATIONAL HEALTH PROGRAM: KEEPING THE EMPLOYEE OFF THE 
Jon. Ropsertr Pace, Med. Bull. 2:478 (Oct.) 1951. 


In this paper, attention is directed to the faithful, dependable employee who is conscientious 
to a fault and who may harm himself by carrying responsibilities far beyond his mental and 
physical capacities. It is pointed out that such persons do not frequent medical departments ; 
so periodic inventory medical examinations are suggested. During these the doctor may, gain 
the confidence of the worker and so practice constructive medicine in searching for signs and 
symptoms of disease before it becomes firmly established. The value of health education is 
stressed. The mental and social state of the worker must be considered. Three case histories 
are presented. The first concerns an overly ambitious worker who earned a promotion to 
department head and company director only to suffer a mental collapse, from which he recovered. 
The present medical problem is to limit his overaggressiveness to his physical and mental 
capacities. The second case concerns an employee of morose, introverted temperament who was 
retired on medical grounds at 57. The author points out what might have been done had his 
case been investigated 10 years before. In the third case the employee had had a partial gastrec- 
tomy (because of a history of peptic ulcer) followed by recurrence of symptoms. <A successful 
adjustment to medical retirement on the basis of permanent disability is described. 


CLEMENT YaAutaA, Boston. 


THe TECHNIQUES OF AN OccUPATIONAL HEALTH PROGRAM—KEEPING THE EMPLOYEE 
ON THE Jon. Ropert CLINTON Pace, Med. Bull. 2:490 (Oct.) 1951. 


\bsenteeism is one of the major personnel problems. The majority of instances of absenteeism 
are due to personal sickness and so come within the scope of the medical department. It therefore 
becomes the duty of the department to undertake periodic physical examinations, both routine 
and specific, when persons or processes present health hazards on the job. The medical depart- 
ment should administer first aid and see all persons who become ill on the job. This department 
will clear the employee returning to work after an illness by determining whether he is physically 
and emotionally capable of resuming his former employment, or whether lighter work should 
temporarily be found for him. Useful service is rendered in providing health information for 
educational purposes via such channels as company magazines, bulletin boards and group 
programs. A counseling service is valuable not only for physical health but to detect and correct 


job maladjustments. A visiting nurse service can provide useful advice and a feeling of company 
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concern for the individual. The industrial physician, in cooperation with others, may keep check 
on plant sanitation, personal hygiene facilities, and job hazards. Prophylactic vaccinations may 


become their concern when epidemics threaten. CLement Yana, Boston. 


InpUSTRIAL HyGIENE Topay. N. V. Henpricxs, Med. Bull. 2:496 (Oct.) 1951. 


The industrial hygiene program is broadly one of preventive medicine. In general, the 
program works to protect the worker from anything that may be harmful in his working 
environment by checking equipment and mechanical protective measures. This department func- 
tions in cooperation with others which attempt to protect the health of the worker. The require- 
ments for industrial hygiene activity are discussed as well as the factors which influence the 
program. A table is presented, giving information about the various groups that are interested 
in, and actively support, such programs. The benefits to be derived from industrial hygiene 


are outlined. CLrement Yauta, Boston. 


MANAGEMENT OF THE NEUROSES IN INDUSTRIAL MEDICINE. S. Fe1Gin, New York J. Med. 
$1:2228 (Oct.) 1951. 


The role of psychogenesis or psychodynamics in the etiology of the neuroses has been 
prominent in the teaching of psychiatry in the medical schools for more than 25 years; that 
is, the importance of psychologic factors has been stressed in the evaluation of subjective 
symptomatology, yet these principles of approach have seeped into the practice of industrial 
medicine only to a limited degree. 

Perhaps the outstanding reason is that in industrial medicine the patient is usually handled 
in a clinic atmosphere, and there is little time for the individual consideration which is so 
important in the control of neurotic tendencies. 

Over the years, Feigin has become convinced that many of the neuroses in industrial practice 
are engendered by the uncritical treatment which is usually instituted for the amelioration of 
physical complaints. When the patient complains or protests too much,,or when reminders from 
the insurance carrier or compensation awthorities begin to accumulate, x-ray and other labora- 
tory procedures are repeated, and sedation and other types of therapy may be rotated or changed, 
but rarely is doubt thrown on the original diagnosis until everybody’s patience is worn out 
or some crisis is precipitated. 

The author feels that the industrial physician can help in solving the difficult problem of 
managing the neuroses by changing his therapeutic approach when progress is halted in any 
patient. He makes a plea for early recognition of psychodynamic factors and for application 
of the knowledge to the problems of subjective symptomatology. A brief survey of the life 
experiences and the life situation of the individual should be included in the initial physical 
examinations. Any meagerness of objective physical findings, disability out of proportion to the 
findings, or imperviousness to physical and medicinal therapy should be recognized early and 
the psychotherapeutic approach instituted immediately. 


Smatt Prant HeattH ProGcrams: A Water J. Lear, Public Health 
Bibliography Series, No. 3, Jan., 1951. 


This presents 104 references pertinent to various phases of the subject, with brief notes on 


each. Mary Ampwr, Boston. 


INDUSTRIAL SICKNESS ABSENTEEISM AMONG MALES AND FeMates Durine 1950—WitH 
INDEX OF THE PREVIOUS PUBLICATIONS OF THE SERIES. W. M. GAFAFER, Pub. Health 


Rep. 66:1550 (Nov. 23) 1951. 
Statistics are presented for time lost through illness and nonindustrial injuries. 


Mary O. Ampur, Boston 


| 
Ne 
4 
: 
i 
i 


294 INDUSTRIAL HYGIENE AND OCCUPATIONAL 


MEDICINE 


Hours 


or Work AND Rest anp ANNUAL HoLtpays IN DANGEROUS AND UNHEALTHY 


Occupations. International Labour Review Report, Internat. Labour Rev. 64:325 (Oct.) 
1951. 


The report contains an analysis of regulations adopted by different countries (as national 
legislation) to provide more favorable conditions for adult male workers employed in dangerous 
and unhealthy occupations. The measures employed are discussed under the following headings : 
1. Hours of work. The purpose of legislation here is to reduce the time of exposure to 
hazardous conditions by limiting daily and weekly working hours. Overtime work is prohibited 
in some countries, while in others it is permitted, subject to strict conditions. 2. Weekly rest. 
Its value is recognized, and one free day is now given to practically all workers. 3. Annual 
holidays. Extra time is allowed, and sometimes more than one holiday a year is given. The 


holiday may be spent in special resorts. At least one country forbids giving cash compensation 
in lieu of the holiday. 
the Ciement Yauta, Boston. 


Some Aspects or Lost-Time Morpipity Statistics IN INpustrRY. A. H. SELLERS, Canad. 
J. Pub. Health 42:402 (Oct.) 1951. 


To be useful, statistical data on disease and injury which cause working time loss should be 
limited to such essential facts as time loss by age and sex group. More specialized data may 
include analysis by occupation and department. 

In the province of Ontario, morbidity-recording cards of three types have been designed: 
index cards for small firms; marginally punched key-sort cards with manual tabulation for 
medium-sized plants, and a dual-purpose punch card for large organizations with mechanical 
tabulation equipment. 


' Four morbidity indices (frequency rate, disability rate, severity rate, noneffective rate) are 
: recommended and the terms are defined. Morbidity classification as given in the detailed 
* International Statistical Classification has been shortened for the benefit of small firms to a 
4 list of 72 items, 18 diagnosis groups and 7 condensed-diagnosis groups. 


The availability of plant population statistics limits analysis of morbidity data. An example 
is given of statistics from two plants by age group and sex, using the four morbidity indices 
listed above to illustrate how such data may be used and interpreted. 


CLEMENT YAHIA, Boston. 


Ture Work oF THE INTERNATIONAL LABOR ORGANIZATION IN OCCUPATIONAL HEALTH 
A. Grert, Brit. J. Indust. Med. 8:199-205 (Oct.) 1951. 


This article presents a concise statement of the various types of activity engaged in by the 
International Labor Organization. This is a specialized agency in relationship with the United 
Nations, comprising the International Labor Conference, the Governing Body, and the Inter- 


national Labor Office. The Conference composed of national representatives of labor, manage- 
ment, and government meets annually to formulate international labor standards in the form of 
conventions and recommendations. The functions of the Governing Body include supervision of 
the work in the Office and the Committees and framing of the conference agenda. The information 
service of the International Labor Office has many valuable publications. Direct assistance on 
specific problems may be obtained on request by research workers or national organizations. 
Various international meetings and conferences of experts are sponsored by ILO. Some of 
their decisions regarding such matters as lead and phosphorus poisoning, medical inspection of 


factories, and compensation are discussed. B. H. Ampur. Boston 


Tue Wortp HEALTH ORGANIZATION AND OCCUPATIONAL HEALTH. SVEN ForSSMAN, Brit. 
J]. Indust. Med. 8:206-208 (Oct.) 1951. 


First, the author presents a general survey of the work done by the World Health Organ- 
ization (WHO). In 1950 a section on social and occupational health was established within the 
Division of the Organization of Public Health Services. The work of WHO in this field is 
closely coordinated with the activities of the International Labor Office. As interpreted by WHO, 
occupational health includes the industrial application of preventive medicine, placement of work- 
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ers, and health problems affecting special groups as well as the obvious field of occupational 
diseases and accidents. A brief survey is given of the present and future activity of WHO in 
this field. B. H. Ampwur, Boston. 


REPORT OF A COMMITTEE OF ENQUIRY ON INDUSTRIAL HEALTH Services. Industrial Health 
Services Committee (E. T. Dale, chairman), London, His Majesty's Stationery Office, 1951. 


The Committee was appointed on June 1, 1949 “to examine the relationship (including any 
possibility of overlapping) between the preventive and curative health services provided for the 
population at large and the industrial health services which make a call on medical man 
power. . . .” A detailed abstract of this 39-page report to Parliament is given in the Bulletin 
of Hygiene (26:902-903 [Sept.] 1951). 


Report oF A CoMMITTEE OF Enquiry on INpusTRIAL Heattu Services. London, His 
Majesty’s Stationery Office, Cmd. 8170, 1951. 


In November, 1949, a committee, with Judge E. T. Dale as chairman, was appointed to 
examine the relationship between the preventive and curative health services provided for the 
population at large and the industrial health services which make a call on medical manpower; 
and to consider what measures should be taken by the Government and other parties to ensure 
that such medical manpower is used to the best advantage. 

The committee reports that the existing industrial health services are most important to 
industry, and in many ways complementary to the National Health Service. These services 
should be maintained and encouraged to expand, with due regard to other demands on medical 
manpower. The voluntary provision of such services by employers, individually and collectively, 
should be encouraged. But with the existing statutory services voluntary services will not be 
adequate for the whole of industry, and especially with regard to the smaller firms. 

Eventually there should be some comprehensive provision for occupational health covering 
industrial and nonindustrial concerns, but this is a long-term view. 

Claims for more doctors and nurses for industrial health, to such an extent as to divert too 
many from the general health services, can new come only from employers, and at their expense. 
Any guidance of a restraining kind can take the form only of advice. but this should be e#ective. 
The Government should draw the attention of employers to the views expressed about the proper 
fields of industrial medicine, and should urge them in developing services to use doctors and 
nurses to the best advantage. 

To coordinate the development of industrial health services fully and effectively with general 
health services, there should be a standing joint advisory committee of persons appointed by 
various named Ministries and representatives of employers, workers, doctors, and nurses. 
should be a similar committee for Scotland. 


There 


The ban imposed on further development of industrial health services should be lifted at once. 
Reference is made to the need for training physicians in industrial medicine, and the need for 
prior good and full experience in clinical medicine is stressed. 


Tuomas Beprorp, London, England. 


Frencu Statistics oF INpusTRIAL ACCIDENTS IN 1947, 1948, anv 1949. Travail et Sécurité 
3:11-16, 1951. 


The statistics established by the statistical division of the Department of Manual Labor of 
the French Ministry of Labor and Social Security are presented. To these has been added 
information furnished by regional offices of social security. These have been compiled by the 


ope f Social Security of the Ministry of Labor. 
Department of Social Security of the Mi y of Labor R: Taumavr, Paris, France 


SEconD TECHNICAL CONGREss OF SECURITY AND INDUsTRIAL HyGrene. La BAULE, FRANCE, 
SEPTEMBER, 1951. REsUME oF MEETINGs. 


This congress, organized by the French Institute of Security for the prevention of industrial 
accidents and industrial illness was held at La Baule (Laire-Inférieure) Sept. 27-30, 1951. 
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Among the papers presented were the following: 

1. “Filtration of Industrial Dust,” by Avy. 

2. “Protection of Workers from Noise,” by J. Brillouin 

3. “Some Examples of Technical Progress in Safety in Iron and Steel and Textile Indus- 
tries,” by E. Ralli. 

4. “Work Under Water: Technical Means of Preventing Accidents,” by P. Hanteau. 

5. “Study of the Toxicology of Solvents for Replacing Benzene: Cyclohexane and Toluene,” 
by R. Fahre, R. Truhaut, and M. Peron. 


~ 


. “Results of Research in Material for Standardization of Methods of Determination of 
Aromatic Hydrocarbons in Complex Solvents,” by R. Fahre, H. Moureu, R. Truhaut, 
P. Chouin, L. Truffert, M. Peron, and S. Weber. 

7. “Nosological Classification of Dusts,” by Marchand 

8. “Nature and Dimensions of Particles Causing Silicosis,” by H. Baur 

9. “Measurement of Specific Surface of Dusts,” by Blanzat and Islin. 

10. “Study of Wetting Agents,” by M. Charbonnier. 

These papers, as well as the discussions which followed their presentation, appear in a 
volume published by Institut francais de Sécurité, 9 Ave. Montaigne, Paris (8 éme). 


R. Trunavut, Paris, France. 


Tue PREVENTION OF INDUSTRIAL DERMATOSES. Louis ScHWarRtTz, Arhiv. za Hig. Rada 
2:273, 1951. 


The author discusses the measures for prevention of occupational dermatoses. The impor- 
tance of good housekeeping and personal cleanliness is emphasized. Protective equipment and 
protective ointments are described. 


Physiology and Nutrition 
NEUROHUMORAL REGULATION IN ExcEssiIVE Heat. A. ZELENY, Prac. lék. 3:151 (June) 1951. 


1. The heat from environment acts mainly on the exteroceptors. The heat produced by 
metabolic processes stimulates the interoceptors or affects the hypothalamic center directly. 

2. Connections which start thermoregulative processes are in the subcortical sphere (hypo- 
thalamus), or temporary ones occur in the cortical region of the brain. The conditioned reflexes 
which have been worked out have all the usual signs of conditioned reflexes. If they are worked 
out on the basis of impulses coming from interoceptors, they are more stable than conditioned 
reflexes worked out on the basis of outer impulses. They may obtain a dominating character. 

3. Of the physical processes regulating the delivery of body heat, the most important are 
vasodilation of the skin capillaries and sweating. Both these processes are controlled by the 
nervous system. In excessive heat a reflex suppression of diuresis takes place. In that case 
the lost liquid, salts, and organic substances have to be replaced. 

4. The chemical regulation consisting in the lowering of metabolism is directed in the first 
place by “thermothyrines” of the thyroid gland. The nervous influences controlling the secretion 
of these hormones are not yet quite clear. In man this chemical regulation is not as important 
as the physical regulation. 

5. Too intensive thermal impulses, as also actinic, mechanical, or chemical ones, produce a 
histamine reaction in the skin. The liberated histamine may also be carried into the circulating 
blood. These strong impulses affect also the appearance of the adaptation syndrome. In this 
syndrome the cortex of the adrenal gland is stimulated by the adrenocorticotropic hormone of the 
pituitary gland. The cortex of the adrenal may influence the existing conditioned reflexes. 

6. Persons with a strong, balanced nervous system, a healthy cardiovascular system, and 
good function of the thyroid and adrenals are suited for work in a hot environment. Not suited 
are persons with a weak and unbalanced nervous system, who may easily produce paradox phases 
of conditioned reflexes. Heat is badly borne by persons with a defective cardiovascular system, 
disorders in the secretion of urine, damaged sweat secretion, hyperthyroidosis, insufficiency of 
adrenals, and by persons hypersensitive to histamine. 
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Occupational Diseases and Hazards 


DETERMINATION OF FREE SrLica By DispERSION STAINING MICROSCOPICAL 


METHODs. 
GERMAIN CrossMAN, Indust. Hyg. Quart. 12:117 (Sept.) 1951. 


Two procedures for the microscopic identification of quartz are described. In dark-field 
examination, quartz in 1.544 and 1.553 index liquids presents characteristic colors and color 
change with unpolarized and polarized light. The author states that free silica particles slightly 
less than 1 # in size have been identified by the method. 

When the same technique was applied to the phase contrast microscope, the lower size limit 
ior identification was reported as 2 w. Descriptions of the required optical equipment and 
index oils are furnished. 


R. Dennis, Boston. 


EVALUATION OF THE PATTERN IN INDUSTRIAL DERMATITIS OF THE HANpbs. G. L. WatLp- 
BLoTT, Indust. Med. & Surg. 20:432 (Oct.) 1951. 


In contact dermatitis, the detection of the offending contactant is made from the case history 
and from patch tests. The pattern of the lesion is suggested as a third indicator of the diagnosis. 
The author photographed the lesions and sketched their outlines in over 300 cases of contact 
dermatitis. He noted that many patterns were characteristic of a certain mode of gripping an 
object and that they indicated the size and the shape of the causative agent. Thus an eczematous 
eruption localized on the central part of the palm is an indication that the end of an oblong 
object was responsible, such as the knob of a cane. li an irregularly-shaped object is gripped, 
such as an x-shaped faucet, the lesion favors the parts around the finger webs. The author cites 
five cases in which the classification of patterns on the hand served as an important supplement 
to history taking and patch testing. The article includes several illustrations from the author’s 
book “Contact Dermatitis” (Charles C Thomas, Publisher, Springfield, II1.). 


CLEMENT YAHTIA, Boston. 


Tue ASSOCIATION OF VARICOSE VEINS WITH INDUsTRY. H. O. McPueeters, Wisconsin M. 
J. 50:997 (Oct.) 1951. 


The term “varicose veins” usually implies the dilated, elongated, tortuous, saccular varix or 


vein, but the spider-like blue veins in the skin, which at times make the skin almost blue, are also 
varicose veins. 

It is the complications that may develop from, with, and associated with varicose veins that 
cause them to be a hazard in industry. These complications vary from direct injury to the 
veins, with laceration and severe hemorrhage, which may be external or subcutaneous; the 
development of phlebitis in the traumatized veins; a localized infection and cellulitis in that 
area; to necrosis of the tissue and later ulcer formation. Eczemas and dermatitis often follow 
the stasis, and this may become so severe that it may last for life, even though the veins are 
treated and cared for later. 

Many examiners for large industrial plants will not accept for employment a person who 
has varicose veins, while others will take a chance that the veins are just large normal veins. 
In searching for varicose veins, the examiner must inspect the patient up to the inguinal or groin 
region. The saphenofemoral junction lies just below there, and in the great majority of cases 
the reverse flow starts at that point. 


This examination can be done only with the lower 
extremities bare and free of clothing. 


The author describes the inspection and palpation he employs and puts special emphasis on 
Trendelenburg’s test. 

With regard to the compensation aspects of the case of varicose veins, the author says that 
under the law as it exists today an injury is compensable if it aggravates a preexisting condition. 
A leg injury that in the normal individual would be of little consequence and that would heal 
rapidly may lead in the person with extensive varicose veins to a chain of complications that will 
bother the patient the rest of his life. 

The author describes and makes recommendations regarding the treatment of varicose 
veins and their complications, particularly thromboembolism and thrombophlebitis. 
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Ture Use or Fitms THE RapioLocicaL DriaGNosis OF COALWORKERS’ 


PNeumocontiosis. C. M. Fretcuer and P. D. O_puam, Brit. J. Indust. Med. 8:138 
(July) 1951. 


Standard films, exemplifying the categories of abnormality, were used in the classification 


of radiographs of simple pneumoconiosis of coal workers. The use of these standard films 


enabled inexperienced observers to bring their accuracy of classification closer to that of 
experienced readers. The least experienced observers gained more, but tended to make more 


false diagnoses of abnormality in normal films. The more experienced observers became more 


proficient in discriminating between normal and slightly abnormal than in classifying the 
abnormal! films. 
abnormal f FARROKH Sarpt, Boston. 


PeERITENDINITIS CREPITANS AND SIMPLE TENOSYNoviTIS: A CLINIcAL Stupy or 544 Cases 
in INpustry. A. R. Toompson, L. W. PLewes, and E. G. Suaw, Brit. J. Indust. Med. 
8:150 (july) 1951. 


Peritendinitis crepitans, an inflammatory reaction involving particular musculotendinous 
junctions of the forearm, and simple tenosynovitis of the wrist joint are correlated with occu- 
pational factors, such as strain, repetitive stereotyped movement, and trauma. Refraining from 
work and rigid immobilization during treatment are contraindicated. Treatment by partial 
immobilization is facilitated by use of the “perspex” splint, which was developed and is manu- 
factured by Mr. F. Trussell, foreman, and his staff, of the Vauxhall Rehabilitation Workshop, 
Vauxhall Motors Ltd., Luton, Beds., England. Fannoxn Sant, Boston. 


CONTRIBUTION TO KNOWLEDGE OF ACTION OF Dust OF BARITE ON MAN. RAFAELE CAMBA, 
Med. lavoro 42:221 (June-July) 1951. 


A clinical and roentgenological study has been made of 14 workmen who had been employed 
for periods varying from 2 to 24 years in mining, grinding, and sacking barium sulfate in 
Sardinia. No obvious roentgenological evidence of pneumoconiosis was seen, but only clinical or 
roentgenological evidence of active or healed inflammatory disease of the respiratory system, 


including the pleura, not related to occupational causes. 


ALTERATIONS OF THE RESPIRATORY PASSAGES BY THE INHALATION OF BITUMINOUS VAPORs. 
(In Italian.) P. ZeGtio, Rass. med. indust. 19:268-273, 1950. 


Although the few references in the literature state otherwise, bituminous vapors produce not 
only a disagreeable sensation of tickling and burning in the throat but also a persistent inflam- 
matory condition which affects both the larger airways and the bronchioles. Rhinitis, pharyngitis, 


and laryngitis are described. KRhonchi and sibillant rales are heard in both bases. The roent- 


genogram shows accentuation of the hilar nodes, exaggeration of bronchovascular markings, and 
frequent evidence of bronchiectasis at both bases. : 


MINERALOGICAL ProBLEMS IN SiLicosts RESEARCH. LANDWEHR, Bietr. Silikose-Forsch., 
1950, No. 9, pp. 15-28. 

The paper gives a review of past work and future plans in applying mineralogical techniques 
to silicosis research. Certification statistics had shown large differences in different mining 
districts, although the dust concentrations did not appear to vary much. This led to detailed 
petrological examinations of the rocks concerned and especially of the finer fractions of the 


drilling dusts. In a large number of investigations the following relations were found: Rocks 


with high content of quartz caused a high incidence of silicosis, and carbonate rocks a low one. 
Small amounts of quartz can be inactivated by excess carbonates. Certain rocks high in quartz 
but with a matrix of clay and carbonate had very little quartz in the finest fraction and produced 


little disease. Pure sericite mica is harmless, but when mixed with quartz it is more dangerous. 


In following the dust composition at various distances from the place of dust production, it 
it found that alterations occur which are due to differential settling. This settling depends more 
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on the shape due to cleavage, that is to say, on whether fibers, plates, or isometric particles occur, 
than on the density of the particles. The quartz percentage may therefore increase or decrease, 
according to circumstances. 

When this work is extended by x-ray diffraction and chemical techniques to the respirable 
fractions, it appears likely that the same relations hold. 

Future work will be concerned with silica solubility studies and with the electric charges of 
the dust particles. It may be possible by adding positively charged dusts, to bring about 
flocculation of dangerous dust. The effects of ultrasonics will be examined. 

Medicine and mineralogy link up closely in the study of tissue sections from silicotic subjects 
and in sputum investigations. 

Figures are reproduced, of allegedly silicotic nodules which show under the petrological 
microscope in one case much quartz and sericite, in the other chiefly iron ore, sericite, and some 
limestone. Further work in this field is required to differentiate between silicosis and siderosis. 


G. Nacetscumipt Hye.]}. 


Tue Sorvusitity THeory or Siricosis. (In English). E. J. Kine, Wissensch. Forschungsber. 
60 : 212-230, 1950. 


Acording to the chemical theory of silicosis, which has entirely superseded the mechanical 
theory, free silica must have a definite solubility in blood plasma. Very finely powdered quartz 
and other forms of free silica dissolve to the extent of about 14 mg. per 100 ml. of plasma or 
buffered Ringer's solution. The finely powdered dust of silicates (kaolin, sericite, etc.) releases 
only about 1 mg. or less silica per 100 ml. into solution under similar conditions. Either natural 
or synthetic mixtures of quartz and many natural silicates have similar low silica solubilities, 
seeming to indicate that the silicates have a depressant effect on the solubility of the quartz. 

Animal experiments and industrial experience show that fibrosis is produced by free silica 
but that mixtures of quartz and silicates produce only a marked foreign body reaction with focal 
accumulation of the mineral dust in lesions which contain very much less fibrous tissue than 
those produced by quartz. Thus a parallelism is found between the silica solubility of mineral 
dusts and their pathogenicity. In the mixtures discussed the contained silicate dusts appear to 
have an antidotal action on the quartz present both in respect to solubility and to pathogenicity. 


CONDENSED FROM AvuTHOR’s SUMMARY [Indust. Hyg. Digest.]. 


INHIBITION OF SiLicosts with ALUMINUM. E. J. KinG, Wissensch. Forschungsber. 60:278- 
302, 1950. 


As noted in the preceding paper, shale dusts and many silicate dusts depress the solubility 
and pathogenicity of quartz. he depressant of silica solubility is aluminum hydroxide, which 
dissolves from the silicate dusts and forms a layer on the surface of the quartz particles, thereby 
preventing their dissolution. Finely powdered aluminum metal, aluminum hydroxide, and some 
varieties of aluminum oxide depress the silica solubility of quartz powder from 14 mg. per 100 
ml. to less than 1 mg., for the same reason. Small percentages of finely powdered aluminum 
metal or hydroxide (1 or 2%) mixed with powdered quartz prevent or greatly retard the 
development of experimental silicosis in the lungs of rats and the development of nodules in the 
livers of rabbits. 

The results of the American experiments on aluminum treatment of silicosis are discussed. 
Because of the extreme chronicity of silicosis and the slowness with which it develops, it is not 
yet possible to arrive at a definite conclusion as to the benefit or the possible injury from the 
use of aluminum. Caution is therefore advised in considerations of any extension of aluminum 
prophylaxis or therapy to industry in Europe. 


CONDENSED FROM AvTHOR’s SumMaArRy [Indust. Hyg. Digest.]. 
INCIDENCE OF SiLicosis IN IRON AND Metat INpustry. H. GRAFENEDER, Zentralbl. 
Arbeitsmed. & Arbeitsschutz 1:13 (Jan.) and 33 (March) 1951. 


Statistics of the trade association of the iron and metal industry of Southern Germany show 
an increased incidence of silicosis after World War II as compared with the period before this 
war. Of 258 workmen with silicosis who had been reported according to the regulations of the 
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workmen's compensation law during the period of 1945 to 1949, 112 were granted compensation 
because their work capacity was reduced to less than 50%. Statistics also showed that the 
incidence of silicosis associated with tuberculosis had increased from 33% in 1947 to 53% in 
1949 and that the mortality rate of silicosis associated with tuberculosis had increased from 35% 
in 1947 to 70% in 1949. It is suggested that many cases of silicosis became compensable because 
of the associated tuberculosis. Of all the reported cases of silicosis, 44.6% were associated with 
tuberculosis and 55.4% were not. The mortality rate among the workmen with silicosis associ- 
ated with tuberculosis was 57.2%, compared with 42.8% among those with silicosis alone. Sand- 
blasters, grinders, kiln masons, enamelers, molders, cast-cleaners, and foundry helpers were 
among the silicotic workmen to whom compensation was granted. The sand blasters are exposed 
to the greatest risk; the average age at which their silicosis may become compensable is 47 years, 
and the average duration of work at the time compensation may be granted is nine years. Tech- 
nical and organizational measures for the prevention of silicosis are discussed. 


Tatc PnNeumoconiosis. A. I. G. McLauGuiin, Arch. belges méd. sociale, hyg. 8:451-460 
(July) 1950. 


Tale is a hydrated magnesium silicate, similar in chemical composition to asbestos; it is a 
flaky mineral, but also occurs as fibers. When crushed it forms a smooth bland powder used 
in a wide variety of preparations, from toilet powders to a powder for “tacky” rubber tires. 
In the production of tires there is a regular exposure to plenty of dust. Doubt has been expressed 
whether tale dust can originate pneumoconiosis. Abnormal x-ray appearances have been 
reported with little or no fibrosis or respiratory incapacity. Two cases are now recorded. One 
patient, still alive, has dyspnea, clubbing of the fingers, and an x-ray picture like that of early 
asbestosis. The second worked for 30 years powdering rubber tires. When first seen he had 
aortic regurgitation (from childhood chorea) and signs of pulmonary fibrosis. He went steadily 
downhill and died two years later, death being ascribed to aortic regurgitation and pneumo- 
coniosis. Throughout both lungs were small gray nodules; under the microscope diffuse fibrosis 
was seen and numerous “curious bodies” were found, similar to those found in asbestosis. These 
bodies may be formed from a fiber on which iron from the blood is deposited. The factory dust 
was composed mostly of flakes of tale with only a few fibers; but the fibers in the lungs were 
in the form of straight fibers of talc, all being under 10 # in length with an average of 
5 ». Without doubt the fibrosis in the lungs was associated with the presence of the particles 
of tale dust. Tale granulomata are said to have occurred in the abdomen as a result of contami- 
nation with tale glove powder introduced at operation. No evidence is adduced that pneumo- 
coniosis due to talc predisposes to tuberculosis or that it incapacitates its possessor. 


E. L. [Bull. Hyg.]. 


ON THE AUREOMYCIN TREATMENT IN SPECK FINGERS. PER Waace, Tidsskr. norske legefor., 
1950, No. 21, p. 679. 

Speck finger is a specific finger infection in seal hunters in different parts of the world. Until 
now the agent has not been identified. Up till now the treatment of this subacute infection has 
been rather unsatisfactory and the course of the disease only little influenced by most of the usual 
treatments. Waage has tried aureomycin in five cases. The effect was excellent, and it is 


suggested that aureomycin may have a specific effect on the unknown agent (virus? bacteria ?). 


ARNE BRUNSGAARD, Oslo, Norway 


Industrial Toxicology 


A SPECTROPHOTOMETRIC AND CHEMICAL STUDY OF CHROMIUM IN HuMAN BLoop. Paut 
F. Urone and Tuomas F. Mancuso, Indust. Med. & Surg. 20:437 (Oct.) 1951. 


A study of the blood of 35 chromate workers, made 74 days after their last exposure, disclosed 
that the spectrophotometric curves, hemoglobin content, methemoglobin, carbonyl hemoglobin, and 
Huffner quotients fell within the normal range of values. This was to be expected because of the 
small amounts of chromium encountered and because of the rapidity with which methemoglobin 
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and carbonyl hemoglobin are eliminated by the body. Chemical analyses of the blood showed 
that the preponderant amount of the chromium present is found in that part of the blood that is 
contained in the clot, irrespective of the type of chromium-bearing substance to which the worker 
was exposed. Whether the amounts of chromium found in the unwashed fibrin were of 
significance is not known. 

In vitro studies indicate that a number of chromium-bearing substances are soluble in citrated 
human blood, the solubilities being affected by a number of factors. In general, hexavalent, 
anionic chromium tends to be picked up by the cells, and the soluble trivalent cationic chromium 
tends to stay with the plasma. The differences between the in vivo and the in vitro findings are 
probably due to mechanisms not clearly understood at present. The chromium found in the cells 
is believed to be attached to the globin portion of the hemoglobin molecule. Attempts to identify 
chromium-bearing hemoglobin by crystallization methods were unsuccessful. 


ADAPTATION OF AUTHORS’ SUMMARY. 


ABSORPTION, DISTRIBUTION, AND ELIMINATION OF RADIOACTIVE CARBON TETRACHLORIDE 
BY MONKEYS UPON Exposure TO Low Vapor CoNcENTRATIONS. D. D. McCoutister, 
W. H. Beamer, G. J. Atcuison, and H. C. Spencer, J. Pharmacol. & Exper. Therap. 
102:112-124, 1951. 

Rhesus monkeys inhaled air containing 46 ppm of C'4-labeled CCl, for 139-300 minutes. 
About 30% of the inhaled CCl, was absorbed. The highest concentration of deposited radioactive 
material was in the fat (7.94 times the concentration in the blood). C!* was found in the blood 
carbonate, exhaled COs, and urinary urea and carbonate. Most of the radioactivity in the urine 
appeared to be present in a nonvolatile fraction other than urea, carbonate, or amino acids. This 
material was retained on anion-exchange resin and was converted to another unidentified sub- 
stance by acid hydrolysis. The equivalent of at least 51% of the absorbed CCl was eliminated 
in the expired air within 1800 hours. The remainder was excreted to a large extent in the urine 
and feces. In monkeys receiving skin exposures to radioactive CCl vapor for four hours 
negligible amounts of radioactive material were found in the blood and expired air. 


L. E. Grrson [Chem. Abst.]. 


BLoop CHOLINESTERASE LEVELS IN WoRKERS EXxposeD TO OrRGANO-PHOsPHORUS INSECTI- 
cipes. J. M. Barnes and D. R. Davies, Brit. M. J. 2:816 (Oct. 6) 1951. 


During the last 12 months several reports have appeared which emphasize the toxic properties 
of a group of substances commonly referred to as the organophosphorus insecticides. 


At least 
30 fatalities have occurred among workers handling these compounds in America. 


No fatal cases 
of poisoning have occurred in Great Britain, and only a single nonfatal case has been reported. 

When introduced into the body all the organophosphorus compounds used as insecticides 
inhibit the enzymes that hydrolyze acetylcholine. In man both the “pseudo” and the “true” 
cholinesterase circulate in the blood; the former is found in the plasma and the latter in the 
red blood corpuscles. One of these authors (Davies) has shown by observations on animals that 
the amount of these enzymes circulating in the blood may be lowered by at least 80% without 
symptoms of poisoning. 

Since techniques for measuring the level of cholinesterase in the blood are available, a 
determination of the cholinesterase level could be made at any time that it was desirable to 
know whether the poison was being absorbed even in quantities too small to produce symptoms 
of poisoning. Ideally, on any individual, a series of determinations of the blood cholinesterase 
should be done before, during, and after exposure, whether in the factory or in the field. 

The observations described in this paper were made with the technique described in a preceding 
paper on plasma and washed red cells in healthy adult populations. Examinations were made of 
130 specimens of blood from 80 men and women who had been exposed to these insecticides in 
field or factory. Slight, but statistically quite significant, departures from normality have been 
observed in the levels of blood cholinesterase in 12 out of this group of 80 workers. 

The results obtained demonstrate effectively the value of blood cholinesterase determinations 
as part of the medical supervision of workers exposed to the organophosphorus insecticides. 
In none of the 12 workers showing deviations from normal were there unequivocal symptoms of 
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poisoning, and this can be explained in the light of experiments that have shown that the blood 
cholinesterase must be depressed to less than 20% of its normal value before symptoms of 
systemic poisoning appear. 


These facts demonstrate quite clearly that the organophosphorus insecticides may be manufac- ‘. 
tured and applied without risk, provided manufacturer, consumer, and their employees cooperate 
by rigid adherence to every form of safety device and procedure which has been developed to 
that end 
The observations here reported provide no grounds for complacency, and those who use or 
are responsible for encouraging the use of these materials should remember that freedom from 
accidents depends on the heed given to early warnings rather than to the innocuous nature of 
the materials handled. 


An EXPERIMENTAL INQUIRY INTO THE CAUSE OF INDUSTRIAL BLADDER Cancer. G. M. Bonser, 
D. B. CLrayson, and J. W. Jutt, Lancet 2:286 (Aug. 18) 1951. 


’ An important occupational hazard among workmen in the aniline-dye industry is papillomatosis 
and cancer of the bladder, often referred to as “aniline cancer.” The disease was first described 
in 1895. Since then cases have been recorded from every country in which aniline dyes are made. 
It is associated with their actual manufacture and does not affect dyers who employ the finished 
products. For many years the chemicals chiefly suspected of carcinogenic activity in the aniline- 
dye industry, notably @- and 8-naphthylamine and benzidine, were tested on various animal 
species. It was not until 1938 that Hueper and associates reported that, by administering crude 
B-naphthylamine (an aromatic amine used as a dye intermediate) to female dogs by mouth for 
two years or more, they had succeeded in reproducing all the bladder changes previously { 
observed in man 


A feature of this type of cancer which has puzzled all workers is that in both man and the 
dog the disease is confined to the bladder epithelium. In spite of heavy exposure, the alimen- 


tary tract, the liver, the kidneys, and the rest of the urinary tract have remained normal. The 
finding has singled out B-naphthylamine from all other carcinogens and has led to much specula- 


tion about its mode of action. The theoretical considerations which formed the basis of the 
present experiments were as follows: (1) Species differences of response to the chemical might 


’ be associated with species difference of metabolism, (2) the metabolite or metabolites might be : 
at maximal concentration in the urine, and (3) the fact that man and the dog have an acid \ 
urine might determine the development of bladder tumors. - 


Summarizing the experiments described, the authors say that 2-amino-1l-naphthol conjugates 
have been identified in the urine of dogs and other species after the administration of purified 
B-naphthylamine, a dye intermediate known to be a bladder carcinogen in man and the dog. 

The approximate correlation between the amounts of the conjugates in the urine and the 


incidence of bladder tumors in different species provides a possible explanation of the observed 


differing species susceptibilities. 
2-amino-l-naphthol hydrochloride, tested for local action on the bladder epithelium of the 


mouse, has been found to be a carcinogen of the same order of potency as 20-methylcholanthrene. 


Recovery AFTER PotsoNInG WwitH A. B. and J. F. 
Lancet 2:618 (Oct. 6) 1951. 


Acute dinitro-orthocresol poisoning occurred in a worker who had neglected to wear a face 
mask while spraying fruit trees with this substance. The interesting findings in the case were 
the high basal metabolism levels, the high nitrogen excretion, and the elevated blood urea. The oe 
concentration of dinitro-orthocresol in the blood fell exponentially and roughly corresponded with 
the clinical state and the basal metabolic rate. Symptomatic treatment led to an uneventful 


recovery. Mary QO. Ampvr, Boston. 


OccupationaL Errects or SELENIUM. E. Houstern, Zentralbl. Arbeitsmed. & Arbeitsschutz 
1:102 (Sept.) 1951. 


Holstein discusses in general the chemical properties of selenium and of its compounds, the : 
extent to which they may be adsorbed in the forms of dust and vapors by the human body, and es 
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selenium poisoning of workers employed in the glass, ceramic, and rubber industries, and in the 
manufacture of photoelectric apparatus, condensators, and rectifiers. Symptoms and signs of 
selenium poisoning are described. 


Porsoninc. (IN Swepisn.) Lars FriperG, Svenska Lakartidn. 46:769-772, 1949, 


An outline of pathological features of injuries produced by Be is presented. Two main forms 
of diseases are observed: acute chemical pneumonia, and chronic granulomatosis of the lungs. 


NUCLEAR Sc. Asst. 


Laspor HYGIENE IN AGRICULTURAL WorK Benzene Hexacutoripe. S. M. Bocu- 
SHEVSKU and E. N. BurKatsKaya, Gigiena i Samit. (Labor Hyg. Inst., Kiev), 1951, No. 4, 
pp. 30-34. 


While the mode of application of benzene hexachloride (BHC) greatly affects its distribu- 
tion in the air (manual and mechanized methods were examined), the properly run mechanized 
method is most satisfactory, giving average values of about 1.3 mg./cu. m., while manual dis- 
persion may give as much as 388 mg./cu. m. Under favorable conditions the 12% dust irritates 
the mucous membranes and causes more or less serious symptoms: headaches, nausea, lowered 
hemoglobin, leucopenia, and increased rate of erythrocyte sedimentation. Thus the statement 
that benzene hexachloride is harmless to warm-blooded organisms is erroneous. 


G. M. Kosocaprorr [Chem. Abst.]. 


Environmental Conditions 


METEOROLOGICAL Aspects OF AIR PoLLution. D. Rosson, Indust. Hyg. Quart. 
12:121 (Sept.) 1951. 


Meteorology is a practical factor in any study of air pollution, for it can aid in abating the 
problems of chronic air pollution and may prevent them from becoming acute. Industrial 
hygienists should have a fundamental understanding of (1) air movement in the free atmosphere, 
(2) common topographical modifications of weather, (3) the use of meteorological methods 
needed to measure the temperature gradient and the turbulence characteristics of wind throughout 
the pollution diffusion layer, and (4) meteorological measurements of significant concentrations 


of pollutants. (17 references.) ADAPTATION OF AUTHOR'S SUMMARY. 


Determination of Air-Borne Contaminants 


Acip-BLEACHED FUCHSIN IN DETERMINATION OF SULFUR DIOXIDE IN THE ATMOSPHERE. 
P. F. Urone and W. E. Bocas, Analyt. Chem. 23:1517 (Oct.) 1951. 


Sulfur dioxide may be determined in air in concentrations as low as 0.01 ppm by absorbing 
in 5% glycerol-0.1 N sodium hydroxide solution. Ten milliliters of the sampling solution is 
placed in a midget fritted-glass bubbler, and 10 liters of air are passed through it at a rate of 
20 liters per hour. An aliquot of the sample is mixed with the color reagent (a mixture of 
basic fuchsin, sulfuric acid, and formaldehyde) and read in a spectrophotometer or colorimeter at 
a wave length of 580 mx. Interference may be eliminated by precipitation with mercuric chloride 


prior to adding the color reagent. M. Finst, Boston. 


Exvectric Gas Fitter FoR ANALYTICAL Purposes. T. WiLNer, Indust. Hyg. Quart. 12:115 
(Sept.) 1951. 


Wilner describes an electrostatic precipitator designed especially for the sampling of very 
dilute aerosols. High voltages are generated in a coil set operating as a high frequency trans- 
former and rectified to supply two separate voltage circuits. This technique has been reported 
by J. K. Brown, and others (/ndust. Hyg. Quart. 3:198, 1951). Four all-glass precipitating 
tubes compose the complete unit. The operating potential is about 7,000 volts and the collection 
efficiency 100% for sampling rates up to 1,500 liters per hour. 


R. Dennis, Boston. 


A 
| 
= 


304 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


IMpACTION OF AEROSOL PARTICLES ON CYLINDRICAL AND SPHERICAL CoLLectors. W. E. 
Ranz, Technical Report No. 3 (SO-1004), March 31, 1951. (92 pp.) 


The impaction of small particles on cylindrical and spherical collectors has been analyzed 
in terms of the forces which affect the motion of a particle and cause it to move from an aerosol 
stream onto a collecting surface. Dimensionless parameters which characterize the various 
mechanisms of collection are defined for inertial separation, interception, electrical attraction 
by charges, electrical attraction by induction, settling, and random molecular motion. Significant 
values of the parameters have been determined. The various theories of impaction of aerosol 
particles on simple collectors have been investigated and extended to a comprehensive statement 
of the general problem of impaction efficiencies. Practical applications to dust- and smoke- 
removal systems are indicated. An appendix to this report contains English translations of two 
important references on the filtration of dust and smoke from air streams, viz., Albrecht, “Theo- 
retical Investigation of Dust Deposition from Flowing Air and Its Application to the Theory 
of the Dust Filter” (Phystk. Z. 32:48-56, 1931); and Sell, “Dust Precipitation on Simple Bodies 
and in Air Filters (/orsch. Gebiete Ingenieurw. 2, Forschungsheft: 347 [Aug.] 1931). 


NucLeAR Sc. Asst. 


Ventilating, Air Conditioning and Engineering Control 


Dieset Locomotives IN MINES: Propuction or Toxic Gases. P. G. Taicet, Abst. Coll. 
Guard, 183:177-180 (Aug. 16) and 227-231 (Aug. 23) 1951. 


Taigel reports an extensive investigation of the production of toxic gases, especially carbon 
monoxide and nitrogen oxides, in the exhaust gases of diesel engines, both in the laboratory and 
in the mines. The tests were mainly confined to one make of engine and for that reason and 
others, a number of points deserve further investigation. In the laboratory tests it was found 
that production of nitrogen oxides decreases with use. However, in the field tests the highest 
carbon monoxide concentrations were found in old engines that were in need of overhauling. 
Some concentrations were above the safe limit of 2,000 ppm. There is some evidence that 
improved engine conditions result in lower carbon monoxide but increased nitrogen oxides. The 
indirect-injection types of engines, which are used in the United States, produce less nitrogen 
oxides than the direct-injection or open-combustion types generally employed in Great Britain. 
Maximum nitrogen oxide production does not occur at the maximum load and speed but rather 
at the maximum brake mean effective pressure. The fuel used in most tests was high in nitrogen 
and sulfur, and a few experiments indicated that the nitrogen oxide production is considerably 
lower from a low-nitrogen fuel. Several types of conditioners to remove the toxic gases from 
the exhaust were investigated. They all present difficulties, particularly because they depend on 
the human element for efficient operation. It is better to remove the gases at the source. In the 
discussion several questions were raised and some other brief investigations reported, showing 


the need of additional study of the problem. Inpust. Hye. Asst 


DESIGNING VENTILATION AND AtR-CONDITIONING FOR SAFETY IN AN ATOMIC ENERGY 
Researcu Project. RicHarp E. Hotes, Unclassified Document AECU-1432; UAC-384, 
April, 1951. 

The ventilation principles applied in an atomic energy project, the ventilated bench hoods, 
the ventilated dry boxes, caves, the filter systems, and the hood air-velocity control problems are 
discussed in a general and nontechnical manner in 28 pages, illustrated with 10 figures. 


Accidents and Their Prevention; Protective Equipment 


INDUSTRIAL AccIDENTSs—A BURDEN ON THE NATIONAL Economy. N. ZETTERMAN, Occup. 
Safety & Health 1:55 (April-June) 1951. 


In Swedish industries between 1929 and 1947 there was an increase of about 125% in the 
reported frequency of accidents causing less than one week’s disablement. There was a slight 
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decline in the frequency of more disabling accidents, and the rate of fatal accidents remained 
alinost constant. 

The author writing from the State Insurance Institute in Stockholm, describes the steps by 
which the scope and the amount of sickness insurance paid—both by the State Insurance Institute 
and by insurance companies—have been increased during this period. When allowance is made 
for changes in the size of the labor force, the increase in the amount of compensation paid 
annually is seen to have been about 100% between 1929 and 1947. About half of this increase 
is attributed by the author to the raising of compensation rates, the other half being claimed to 
represent a real increase in the frequency of industrial accidents. From the data in this article 
there is, however, no way of telling whether the increase in the frequency of reported accidents 
represents any real increase, for the author points out that increasing compensation has 
undoubtedly led to a much more thorough reporting of accidents, particularly the least serious 
ones. 

Since 1942, when an agreement was reached between the Federation of Swedish Employers 
and the General Confederation of Swedish Trade Unions, a compulsory system of safety delegates 
and safety committees has operated in all industrial undertakings to promote occupational safety 
and health, and further provisions were made under the Swedish Workers’ Protection Act of 
1949. This system and its intimate connection with both labor and management are described in 
detail, and its value is borne out by extracts from employers’ reports to the State Insurance 
Institute. 

The author concludes with some suggestions for future improvement, among which may be 
mentioned (1) teaching of accident prevention in schools, (2) improved training of all who are 
connected with accident prevention in factories, and (3) increased research on psychological 
problems in industry, with the development of job analysis methods for the selection of the most 


suitable jo or yorker. 
table job for each worker Marcaret Carrns, Boston. 


New SaAFety REGULATIONS FOR CLEANING AND REPAIRING OPERATIONS IN OIL TANKERS, 
Oso, 1950. By Norwegian Government. 


Oil tankers employed for specified oils must, in order to avoid intoxications, fires, and 
explosions, have their tanks cleaned, examined, and certified gas-free, before they are allowed 
to move to shipyards for repair work. Tankers may be allowed to be repaired without delay 
if all tanks are to stay closed and no open fire, welding, or other hazardous procedure is to be 
used on board or near by. The regulations provide detailed rules for cleaning and repair work, 


yersonnel, equipment, etc. different conditi 
I juipment, etc., under differqnt conditions. a BRUNSGAARD, Oslo, Norway. 


Legal Medicine 


AttitupEs Towarp Dusious Compensation Cratms. C. Lecco, California Med. 75:35 
(July) 1951. 


Laws providing that workmen shall be compensated for occupational injury are a powerful 
socioeconomic force. 

In the settlement of compensation claims the goal is fairness to employee, employer and 
insurance carrier. Often, medical, legal, economic and social considerations conflict with one 
another. What is considered a fact in one field may not be considered so in another. 

Since medical data and testimony often guide the ultimate decision regarding a compensation 
claim, the physician's attitude is a large factor not only immediately and directly in the deter- 
mination of the case at hand but, perhaps more important, in the ultimate direction of the 
socioeconomic forces which spring from the sum of all such determinations. 

The author shows that the “liberal interpretation of the law” and the “liberal interpretation of 
of the fact” often put pressure on the practicing physician of today to ignore the application of 
scientific etiology, and, instead of offering a sound medical opinion which he should be qualified 
to express, to substitute an unsound legal opinion which attempts to anticipate the currently 
fashionable decisions of the Industrial Accident Commission. These are indeed unstable criteria 
on which to base a diagnosis. If the physician chooses to continue to express a medical opinion 
based on sound medicine, he risks being publicly overruled as being antagonistic to the patient's 
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welfare and out of harmony with the philosophy of the administrative body to which the report 


will be presented. If he attempts to compromise between sound medicine and fashionable 


decisions, he will undergo a frustrating experience. 


It is because of these situations that the physician appears to have a most legitimate interest 


in the philosophies of compensation-claims administration. Medical principles dictate a scientific 


approach to the facts, and these facts if well established medically may not be distorted or 
altered because of expediency. 


Those who profit by awards through expediency should not, in the long term, suffer loss 


if principles become paramount over expediency. Expediency which wins benefits through social 
pressure can ultimately work against present beneficiaries when the pressure of expediency 


becomes great enough from another quarter. It would seem fair to state that long-term, 


consistently fair, uniform distribution of benefits will be assured only if all concerned—adminis- 
trator, physician, and beneficiary—understand the fundamental principles involved, honor them, 
and respect the procedures established and based on them 

There is a question whether the dominance of expediency over principle, so far as it is 
evident in the compensation insurance field, is a problem primarily of this one field. It seems 
proper to suggest that the phenomenon is merely a reflection of a nation-wide pattern extant 
in all areas of American life. 

Most administrators, physicians, and lawyers have not been sufficiently trained in the basic 
fundamentals of the social sciences to understand adequately and anticipate—let alone alter— 
social forces of the magnitude, and with the momentum, of these set in motion by workmen's 
compensation laws. 

The next generation of physicians and of lawyers and business administrators ought to have 
basic training in the social sciences in order that they may have a broad rather than a segmental 
view of the problems with which they deal. 


INDUSTRIAL DERMATOSES AND THE LAW: SUGGESTIONS FOR IMPROVEMENT. 


E. 
and D. Scuvuttueis Jr., New York J. Med. 51:2005 (Sept. 1) 1951. 


F. Travus 


Traub and Schultheis feel that better cooperation between employers, insurance carriers, and 
physicians treating patients with industrial lesions of the skin would eliminate many of the 
present shortcomings. They stress the following points: 1. Physicians who treat patients for 
industrial dermatosis should take careful histories, perform thorough examinations, and report 
their findings accurately. 2. Physicians should learn how to testify properly. They should 
explain all the scientific facts available to them from their study of the case in language clear 
to the layman referee. 3, Physicians should be careful not to solicit compensation claimants, 
overtreat or unnecessarily extend treatment of patients, exaggerate or underestimate extent of 
disability, and specialists should treat only persons whose disabilities are in their own fields. 
4. Fees should be adjusted to compensate the dermatologist properly for his thorough study 


and for the treatment. 5. Insurance carriers should employ trained personnel in positions of 


6. The carriers would be wise to pay physicians for first visit examinations and 
tests whether the case is compensable or not in the physician’s opinion. 7. The authors 
recommend the formation of a board of three unbiased dermatologists, not employed by insurance 
carriers, to pass on cases in order to improve the standard of the medical handling. 
suggestions and opinion on medical testimony should be binding on the referee. 


responsibility. 


Their 


Radioactive Substances and X-Ray 


Derection OF TRACE QUANTITIES OF RADIOACTIVE MATERIAL IN WASTE STREAMS. 


R. Fietps and Gray L. Pye, Analyt. Chem. 23:1004 (July) 1951. 


PauL 


Some general considerations in determining 


microquantities of radioactive isotopes are 
presented. 


In order to concentrate on the radiochemical problems, the general analytical 
chemistry has been limited to uranium, as an example of an alpha emitter, and to ['5!, as an 
example of a beta emitter. A fluorophotometric method and a radiochemical method of deter- 
mining uranium are discussed. Some of the problems encountered in analyzing and identifying 
beta-emitting isotopes are illustrated by a procedure for isolating I'5! from a waste solution. 
Certain corrections must be applied to the recorded beta count to obtain the absolute disinte- 
gration rate. 
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InpustRIAL Wastes. Harotp R. Murpocn, Indust. & Engin. Chem. 43:113A (Sept.) 1951. 


The author claims that hysteria over gross contamination of public waterways due to radio- 
active waste appears to be unwarranted, provided adequate controls are applied at the source 
where radioactive elements are produced or used. 

The method of control is first to reduce the volume of the waste by evaporation, ion exchange, 
or some other suitable device and then to store the concentrated sludge in underground retention 
E. Berty, Boston. 


DesiGN OF LABORATORIES FOR SAFE UsE oF Rapio-Isotores. Donatp H. Warp, Isotopics, 
Vol. 1, No. 2, July, 1951. 
This 


39-page report presents a detailed description of the facilities required for general as 
well as 


special laboratories handling microcurie and millicurie amounts of the common radio- 
isotopes. Radiation hazards are enumerated and protective measures outlined. The general 
features of laboratory design, such as room arrangement, ventilation, and air-conditioning, and 
surface materials are discussed. 

Requirements for laboratory equipment, including isotope-storage facilities, shielding 
materials, fume hoods, glored boxes, and benches, are treated in detail. Facilities for the 
handling and disposing of radioactive wastes are described. 

The report contains useful information on minimum, typical, and maximum-cost estimates 
for general laboratory equipment, instruments, and alterations or new construction. Numerous 
illustrations in the form of diagrams and photographs of laboratory scale models are included. 
This article is of special interest to those planning to build new laboratories or to alter existing 
facilities for handling radioisotopes. Avcust T. Rossano Jr., 


Maximum PERMISSIBLE EXPOSURE OF PERSONNEL: VII. Heattn Puysics INSURANCE 
Seminar, Fes. 6-10, 1950. Merrit Ersensup (TID-388 [paper 7]), March 21, 1951. 
The following listing of maximum permissible exposures is included in a very brief discussion 


of human experience with radiation hazards. 


External Radiation 


Permissible Weekly Dose 


Radiation Roentgens Rep Rem 
X or ¥, whole body 0.30 0.30 0.30 
Hands 1.5 1.5 1.5 
8, whole body 0.5 0.5 
Hands 1.5 1.5 
Mixed 8 and 7 0.3 0.3 
Mixed 8-7 emitters Internal Emitters 
Uranium curie/m* 


50 «g/m? 


NucLear Sc. Asst. 
NorWEGIAN REGULATION OF HEALTH CONTROL OF X-Ray PERSONNEL, Oso, 1950. 


All x-ray personnel working more than 20 hours a week in x-ray departments shall have 
a medical examination every year, including the full blood status. Reports of the results must 
be sent to the State Factory Inspection for control. 


ARNE BrRUNSGAARD, Oslo, Norway. 
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News and Comment 


COUNCIL ON INDUSTRIAL HEALTH OF THE AMERICAN MEDICAL ASSOCIATION 
News Letter, February, 1952 


The Twelfth Annual Congress on Industrial Health, held in Pittsburgh on January 18 
and 19, was well attended. Dr. Howard Rusk sounded the keynote of the meeting in his address, 
“Industrial Health Is Industrial Strength.” The values that accrue from health evaluation 
and maintenance were repeatedly stressed during the two-day program. Through the medium 
of an all-day discussion, complemented by exhibits, emphasis was focused on the significant 
interrelationships that exist between the home and the workforce. Judging from the enthusiastic 
audience reaction to the session “Human Relations and Occupational Health,” there is a need 
for more of these clinical demonstrations which illustrate the importance of human-relations 
factors in dealing with occupational-health situations in industry. 

\t the annual dinner, Dr. John W. Cline, president of the American Medical Association, 
Mr. Irving W. Wilson, president of the Aluminum Company of America, and Mr. A. J. Hayes, 
president of the International Association of Machinists, agreed that the “teamwork” approach 
is necessary for medicine, management, and labor to effect peak production. 

The joint conference of the Council on Industrial Health and the chairman of the State 
Committees on Industrial Health held on the day preceding the Congress, afforded the official 
representatives of 20 states an opportunity to hear how the members of the medical profession 
in Pennsylvania have developed industrial-health education and service programs to meet the 
needs of a great industrial empire. This story will be published and distributed by the Council 
as a stimulus and guide to us all in our future planning of industrial health programs. 

During the discussion period each state representative briefly outlined his committee's 
activities, with resulting lively exchange of ideas and “take-home” ammunition. 

Dr. Gradie R. Rountree, chairman of the Committee on Industrial Medicine and Surgery 
of the Kentucky State Medical Association, was elected chairman of the Conference for the 
coming year. Dr. Max R. Burnell, chairman of the Committee on Industrial Health of the 
Michigan State Medical Society was elected vice-chairman. 

In closing the meeting, Dr. Rountree expressed the sentiment of those in attendance by 
complimenting the retiring chairman, Dr. Charles-Francis Long, chairman of the Commission on 
Industrial Health and Hygiene, Medical Society of Pennsylvania, on a job well done. 


PRIZE ESSAY COMPETITION 


The Council of the Royal Sanitary Institute, London, England, has announced the following 
prize-essay competition for 1952. The Henry Saxon Snell Prize of 50 guineas for an essay on 
“The Selection, Utilization and Hygienic Operation of Equipment for Cleansing Utensils, 
Crockery etc. in Hotels, Restaurants and Canteens,” the John Edward Worth Prize of £40 for 
an essay on “The Design, Construction and Fitting of Pre-Fabricated Units for Cold and Hot 
Water Supplies and Waste Disposal in Housing Schemes,” the John S. Owens Prize of £15 
for an essay on “The Ventilation of Buildings Used for Industrial Processes Giving Rise to 
Noxious or Unpleasant Dusts and Fumes, and the Prevention of Atmospheric Pollution by Such 
Dusts and Fumes.” Copies of the general conditions may be secured from the Royal Sanitary 
Institute, 90 Buckingham Palace Road, London, S.W.1. Entries must be received by 
Dec. 31, 1952. 


HEALTH CONGRESS OF THE ROYAL SANITARY INSTITUTE, LONDON, ENGLAND 


The Annual Health Congress of the Royal Sanitary Institute will be beld in Margate, 
England, April 22-25, 1952. There will be sections on preventive medicine; engineering and 
architecture; maternal and child health; veterinary hygiene; food and nutrition (in conjunction 
with the Food Group, Society of Chemical Industry); housing and town planning; tropical 
hygiene and hygiene in industry. In the section on hygiene in industry, the health of the industrial 
worker will be discussed by Drs. I. G. Davies; R. S. F. Schilling, and A. Leslie Banks. Four 
conferences will be held for medical officers of health; for engineers and surveyors; for sanitary 
inspectors and for health visitors. 
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Book Reviews 


Industrial Hygiene and Occupational Medicine. [In Finnish.} Leo Noro, editor. 
Pp. 432, with 51 illustrations. Price, $6.50. 1951. 


Nine physicians, a dentist, an industrial nurse, four industrial-health and safety engineers, 
a psychologist, a chemist, a sociologist, an insurance specialist and a rehabilitation psychologist 
have, in collaboration, written a new textbook which gives a picture of modern occupational 
health work in a community. The chapters deal with the following topics: the history of 
occupational health; the economic and social basis of health work; occupation and health as a 
problem in vocational guidance; principles of occupational physiology and psychology; occu- 
pational accidents, with their causes and prevention, and first aid; insurance; industrial toxi- 
cology; occupational dermatitis; dust diseases; workmen's compensation; eyes and occupation ; 
industrial-health engineering; organization of health services in industry; sickness insurance; 
evaluation of working capacity; rehabilitation and job placement of the disabled; labor legis- 
lation; housing in industrial centers, and social activity in industry. 


Leo Noro, Helsinki, Finland. 


Transactions of the International Congress of Industrial Medicine at Milan, June, 
1950. Pp. 375, with 81 illustrations. Price $5. Clinica del Lavoro, Via Santa Barnaba 8, 
Milan, Italy, 1951 


This book, typographically well presented and furnished with many interesting illustrations 
and graphs, gathers together numerous papers presented and discussed at the International 
Congress of Industrial Medicine held by the Industrial Clinic of the University of Milan in June, 
1950 on the fortieth anniversary of its founding 

A large number of Italian and foreign scientists interested in the development of industrial 
medicine participated in this congress. Nearly every European nation, as well as Argentina, was 
represented. The presentations of the five principal subjects listed below were followed by 
significant discussion and reports. 

First Section: The Importance of Industrial Clinics in the Large Industrial Cities and Their 

Relations with Industry. 
Second Section: Receat Progress in the Diagnosis, Therapy, and Prevention of Occupational 
Poisoning Resulting trom Heavy Metals 
Third Section: Serum Protein Studies in Occupational Diseases. 
Fourth Section: The Therapy of Silicosis and of Silicotuberculosis. 


Fifth Section: Prevention of Dermatitis Caused by Cutting Oils and Naphtha 


Every paper is followed by a clearcut comprehensive summary in English and in French. 


Enrico Scerrino, M.D. 


Rosenau Preventive Medicine and Hygiene. By Kenneth F. Maxcy, M.D., Dr.P.H. 
Seventh edition. Pp. 1,462. Price $14. Appleton-Century-Crofts Company, Inc., 35 W. 
32d St., New York 1; 31-32 Bedford St., Strand, London, W.C. 2, 1951. 


An old friend has returned to be the vade mecum of students and the much used reference 
of physicians, sanitary engineers, and other public-health workers. “Preventive Medicine and 
Hygiene” by Dr. Milton J. Rosenau first appeared in 1913. In the course of the years that 
followed, the book came to be a classic in its field, widely cited as an authority in medical and 
public-health practice and in courts of law. Now, 16 years after the appearance of the sixth 
edition, a seventh edition is published under the competent editorship of Dr. Kenneth F. Maxcy. 

The new volume is no more the old Rosenau than is the contemporary Osler a replica of 
its earlier self. The advances made since 1935 in microbiology, nutrition, and environmental 
sanitation, alone, dictate that additions be added to the solid edifice of public health and pre- 
ventive medicine as known by Rosenau. 
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Moore and Fair have maintained in revised form their systematic treatment of sanitary 
control of water supplies and sewage disposal. Sebrell has made a significant contribution in 
his review of nutrition and deficiency diseases, although the approach is conventionally clinical 
rather than in terms of the mass disease. The prevention of communicable disease has always 
had full attention. About one-third of the new work is devoted to this subject. The editor 
has taken the principal responsibility, with Langmuir and Clark contributing much of con- 
temporary knowledge and progress about air-borne infection and the venereal diseases. Mental 
hygiene finds in Lemkau an exponent who presents his subject with lucidity, a worthy successor 
to Abraham Myerson. No better account is to be found anywhere of this difficult and yet 
progressively developing field. 

To single out some names is not to minimize the workmanship of other well known experts 
in other disciplines. Environmental medicine, for example, has been ably treated by Baetjer, 
who has reviewed modern concepts of occupational health, disease and fatigue. 

Certain features of the volume are interesting as well as instructive, particularly the 
reproductions of the maps showing the distribution of cholera and typhoid in epidemics of 
historical importance. The former section on vital statistics has been completely recast in a 
more readable, narrative form. Chapters on statistical reasoning and health of the population 
by Denson, and a third on epidemiology by Maxcy, together form a section titled “Methodology.” 

References are adequate and up-to-date. The index is first class. The book is sturdily 
bound and handsomer than its predecessor editions. If shortcomings are to be found they are 
in the limitation of accidents to an industrial environment and the rather scant treatment 
accorded chronic degenerative and neoplastic diseases. More is known in these fields than is 
given. They represent a real challenge in the future—and to the eighth edition when it comes. 


Joun E. Gorpon, M.D. 
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Chloromycetin’ 


“It has been demonstrated, in pregnant women af 


term, that chloramphenicol passes from the 


maternal to the fetal blood stream in one how 
following its ingestion, that it there attains a 
concentration equal to three-fourths of that in thé 
maternal stream, and that the blood concentrationg 


of mother and fetus are relatively the same 


after two and one-half hours.”! 


Therapeutic concentrations of well tolerated CHLOROMYCETI (chloram- 
phenicol, Parke-Davis) in the fetal blood stream are easily obtainable 
“by the simple oral administration of the drug to the mother.”* Investi- 
gators have suggested, therefore, the empiric use of CHLOROMYCETIN 
in such virus infections as atypical pneumonia, in an attempt to avoid 
fetal damage.* Results with CHLOROMYCETIN in two patients with typhoid 
fever during pregnancy were reported recently as “quite satisfactory.”! 
Bibliography: (1) Stevenson, C. S.; Glazko, A. J.; Gillespie, E. C., and Maunder, J. B.: 


J.A.M.A. 146:1190 (July 28) 1951. (2) Scott, W. C., and Warner, R. F.: J.A.M.A. 142:1831 (April 
29) 1950. (3) Ross, S., and others: J.A.M.A. 142:1361 (April 29) 1950. 


CHLOROMYCETIN is supplied in the following forms: 
CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100, 
CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100, 
CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100. 
CHLOROMYCETIN Ophthalmic Ointment, 1%, %-ounce collapsible tubes. 
CHLOROMYCETIN Ophthalmic, 25 mg. dry powder for solution, individual vials with droppers. 
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“Yours For Enjoyment.” 


A delicious food and dessert 


ESQUIRE ICE CREAM INC. 


2700-08 PARK AVE. e¢ ST. LOUIS 4, MO. 


this Coupon 


FOR YOUR FREE COPY OF 


ANSWERS TO THE 
IMPORTANT QUESTIONS 
ABOUT SOAP 
BUYING 


. no commercials — no sales chatter 
but o wealth of informative data that should prove 
invaluable to you and your company throughout 


the future. 


LIGHTFOOT SCHULTZ COMPANY 
663 FIFTH AVENUE, NEW YORK 22, N. Y. 


Send your free Question and Answer Soap Data 


FOR BUSY PEDIATRICIANS 


Here are several booklets prepared especially for the 
American Medical Association and designed to help 
you and your patients. 


You will find, in convenient pamphlet form, much 
reliable information that will supplement your advice 
to patients. These booklets will prove themselves 
to be time savers, also. They will answer many of 
the troublesome questions brought to you, which you 
frequently must explain at great expense of time. 


Maternal and Child Health 

STREAMLINED MOTHERHOOD. Marjorie F. Marks. 
pages. 15 cents 

YOU AND YOUR BABY. Louis W. Sauer and Kathleen 
Simmons. A series of articles on child care from birth 
till school age. 86 pages. 25 cents. 

A CHILD IS TO BE BORN. A booklet prepared by the 
American Medical Association for the expectant mother 
o pees. Each, 15 cents; 10 copies, $1.35; 50 copies, 

KEEPING YOUR BABY WELL. General advice for 
mothers before the baby comes and through the next 
three years. Contains bibliography of other books 
on infant care. 22 pages. Each 15 cents; 10 copies, 
$1.35; 50 copies, $4.50. 

BREAST FEEDING. Myrtle Meyer Eldred. 8 pages 
15 cents 

THE BLOOD FACTOR THAT KILLS BABIES. E. W 
Page, S. P. Lucia, Barbara Mclvor. 4 pages. 15 cents 

BAD HABITS IN GOOD BABIES. Herman M. Jahr. 16 
pages. 15 cents 

BLADDER CONTROL. Herman M. Jahr. 12 pages. 20 
cents 

THE CASE OF THE CRYING BABY. Herman M. Jahr. 
4 pages. 15 cents. 

WHAT TO DO ABOUT THUMB SUCKING. William I. 
Fishbein. 6 pages. 15 cents. 

INFANTILE ECZEMA. Bret Ratner. & pages. 15 cents 

WHAT DOES YOUR BABY PUT IN HIS MOUTH? 
Chevalier Jackson and Chevalier L. Jackson. Tells how 
to prevent accidents from choking and what to do if 
they happen. 24 pages. 15 cents. 

LEFTHANDEDNESS. Paul Popenoe. 8 pages. 15 cents 

SAFEGUARDING THE TAKE-OFF TO SCHOOL. Gay- 
lord W. Graves. & pages. 15 cents 

THE CHILD IN THE FAMILY. Clifford Sweet, Lawrence 
RK. Jacobus and Henry E. Stafford. 28 pages. 15 cents 

ARE COMIC BOOKS A MENACE? Thomas and Lois 
Hoult. 6 pages. 15 cents. 

ADOPTION. W. Allison Davis and Theo Carlson. A 
thorough discussion of the best ways to adopt children 
and rear them. 12 pages. 15 cents. 

HOW TO CONTROL YOUR CHILD. Gladys Gardner 
Jenkins. 7 pages. 15 cents. 

THE SPOILED CHILD. ©. Anderson Aldrich. 4 pages 
5 cents 

MANNERS FOR MITES. Sue Kelley. & pages. 15 cents 

ENTERTAINING THE CONVALESCENT CHILD. Prize 
letters reprinted from //ygeia. 16 pages. 15 cents. 

THE SPASTIC CHILD AT HOME. T. Arthur Turner 
12 pages. 15 cents 

LIGHT IN A DARK CORNER. Richard Hardesty. Organ- 
izing a school for spastic children. 4 pages. 15 cents 

THE “ONLY” CHILD. Elsieliese Thrope. 4 pages. 15 
cents 

THE FAMILY HELPS THE SPASTIC CHILD. Belle 
McKinnon. 16 pages. 15 cents. 

WHAT CAN BE DONE FOR THE SPASTIC CHILD? 
Dana ©. Jennings. & pages. 15 cents. 

PROTECTING YOUR CHILD FROM ALLERGY. William 
Gayle Roberts. & pages. 15 cents. 

UNDERSTANDING THE ADOLESCENT. Smiley Blanton 
10 pages. 15 cents 

MYTH OF THE TERRIBLE TONSILS. Lois Mattox 
Miller. 1 page. 10 cents. 


Keep a handy supply of these booklets on hand to 
give to the parents of your patients. They will save 
time that you can devote to matters more in need 
of your personal attention. Available at lower cost for 
quantity purchases. Write for prices. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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Ipjohn Adren 


a product of © 


“Upjohn 


for Me 


al 


States: may bring about an ine reaséd 
demand for corticoid hormones that even 

physiologically hyperactive adrenal cor- 
‘tex may fail to meet. In the shock follow. | 
ing severe infections, burns, or major 
surgery, and in prolonged convalescence, 
the problem of supply may be answered 
by subcutaneous, intramuscular or intra: 
venous injection of Upjohn Adrenal 

ex Extract. 


tex Extn act 


provide all ‘of the natural corte 


Each cc. of Upjohn. Adrenal Cortex 

Extract contains the biological activ. 
ity equivalent to 0.1 mg. of 17-hydroxy- 
corticosterone, as standardized by the 
Rat Liver-Glycogen Deposition test. 
Alcohol 10%. 


Supplied in 10: ce. and 50 cc. vials. 
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PAX FAN MAIL 


Few skin cleansers have received such wide spontaneous user acceptance— 
letters asking about PAX-LANO-SAV* HEAVY DUTY come from all parts 
of the United States, some foreign countries and from all classes of people 
and industries. The letter reproduced below is typical of those received daily. 


October 10, 1951 
G. H. Packwood Mfg. Co. 
1545 Tower Grove Ave. 
St. Louis 10, Missouri 


Dear Sirs: 


IT am writing in regard to your product called "PAX-LANO-SAV 
HEAVY DUTY". I came across it quite by accident as a fellow 
worker brought a box of it to work with him. His father-in-law 
had it given to him by a fellow who travels around different 
factories disinfecting rest rooms. We found it to be the best 
cleaner we have ever used in washing our hands and arms. 


I am employed as a Die Setter for L. M. & Co., of Glendale, 
W. Va., and my work is very greasy and dirty. I have tried in 
several stores to buy your product but have not succeeded. I 
would like to have some information as to where I could buy it 
in Wheeling or vicinity. 


Thanking you in advance, I remain, 


Sincerely, 
(Signed) Frank K. Tuskey 
McMechen, W. Va. 


The Committee on Cosmetics of the American 
Medical Association has accepted PAX-LANO- 
SAV* Heavy Duty Granulated Skin Cleanser for 
inclusion in its list of accepted products, and the 
Committee has granted permission to use its offi- 
cial Seal of Acceptance in accordance with the 
“Decisions of General Interest of the Official 
Rules.” 


25 
YEARS 


1926 - 1951 


G. H. PACKWOOD MANUFACTURING CO. 


1545-55 TOWER GROVE AVE. - ST. LOUIS 10, MO. 


® 
The Pax trademark symbol- Manufacturing Chemists To Industry 
nemmmicaaadte aman Granulated Skin Cleansers, Skin Cleansing Creams, i 
Degreasers and Detergent Compounds 


and development. *Trademark of G. H. Packwood Mfg. Co. 
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Doctor, 


be your own 
judge... 
try this 

simple test 


With so many claims 
made in cigarette adver- 
tising, you, Doctor, no 
doubt prefer to judge for 
yourself. So won’t you 


make this simple test? 


Take a PHILIP MORRIS and any other cigarette 


| 2 Light up either one first. Take a puff—get a good mouthful of smoke 
—and s-l-o-w-l-y let the smoke come direct/y through your nose. 


ye Now, do exactly the same thing with the other cigarette. 


You will notice a distinct difference between 


PHILIP MORRIS and any other leading brand. 


PHILIP MORRIS 


Philip Morris & Co. Ltd., Inc., 100 Park Avenue, New York 17, N. Y. 
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Nasal membrane showing increased 
leukocytes with denudation of cilia. 


Nasal engorgement and hypersecretion 
accompanying the common cold and sinusitis are 
quickly relieved by the vasoconstrictive action of 


Normal appearing nasal epithelium, 


ag yl 
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NEO-SYNEPHRINE’® 


HYDROCHLORIDE 
Brand of Phenylephrine Hydrochloride 


The decongestive action of several drops in each 
nostril usually extends over two to four hours. The 
effect is undiminished after repeated use. 

Relatively nonirritating . . . Virtually no central 
stimulation. 

Supplied in 0.25% solution (plain and aromatic), 
1 oz., 4 oz. and 16 oz. bottles; 0.5%, in 1 oz. bottles; 
0.125 (%)% low surface tension, aqueous solution, 
in % oz. bottles; water soluble jelly 0.5%, in % 
oz. tubes. 


New York 18, N. Y. WINDSOR, 


COUNCIL OM 
PHARMACY 
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Neo-Synephrine, trademark reg. U. S. & Canada 
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